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cavity possesses a local immunity. The mouth is one of the chief ports 
of entry of pathogenic micro-organisms. These orgamsms, how ever, - 
quently pas^ through the oral cavity without forming any focus local y 
and produce a primary lesion quite remote from the site of entrance into 
the body It also is a well-recognized fact that patients with tubercle 
bacilli in the sputum or in the saliva rarely present tuberculous lesions in- 
volving the structures of the oral cavity. Considering the mmrmerable 
minor injuries frequently sustained by the mucous membrane of c o al 
cavity and the constant presence of micro-organisms in the mouth one 
cannot but appreciate the existence of a high degree of specific local im- 
munity of the oral mucous membrane. — , . i 

Second, tuberculosis has its own sites of predilection. It attacks by 
preference the most cancellous portions of a bone, hence the frequent 
involvement of the metaphysis and the epiphysis of a long tubular bone. 
The flat bones, of which the mandible is one, are poor in cancellous tissue 
and, in general, are unfavorable for the settlement of tubercle bacilli. 
The rare occurrence of tuberculosis of the skull or of the scapula, for in- 
stance, as well as that of the mandible, further serves to illustrate this 
point. The influence of a lowered general resistance and an alteration 
of the local condition which favors the invasion of the mandible by the 
tubercle bacilli may be the factors which finally determine the localization 
of this infection. 

It is to be noted that in all of the ten cases in which the chest was stud- 
ied roentgenographically, tuberculous lesions involving the lungs or the 
pleura were found to be present; in six patients of this series tuberculous 
lesions (often multiple) were present in other bones. It seems evident, 
then, that in a great majority, if not all, of the patients suffering from 
tuberculosis of the mandible, a previous focus existed from which the in- 
fection spread to the mandible as well as to other bones by the hematog- 
enous route. This does not mean to suggest the exclusion of. the possi- 
bility of the invasion of the mandible by a neighboring lesion of the 
mucous membrane. This latter mechanism of invasion, however, would 
seem to be very rare. Controversy still exists with regard to the question 
of whether a carious tooth or an area of gingivitis may or may not be a 
portal of entry for tubercle bacilli causing a primary lesion in the mandi- 
ble. 3 - 7 Although the clinical evidence at hand seems to favor overwhelm- 
ingly the hematogenous route of infection of the mandible from a remote 
focus, one cannot very well deny altogether the fact that direct invasion 
through inflamed or injured gingivae is possible. It is the author’s feeling 
that, if one maintains an open-minded attitude toward this question, no 
possible channel of infection of the mandible will be left uninvestigated. 
Also, proper oral and dental prophylaxis does not appear to be out of 
place in the general management of tuberculous individuals . 4 - 8 

It is apparent that the roentgenographic diagnosis of tuberculosis 
of the mandible is difficult. In a district where tuberculosis is prevalent, 
if a young patient presents a slightly painful swelling of the jaw, following 
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DISLOCATION OF THE ELBOW 
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the shoulder to a right angle in full extension and the forearm in su- 
pination. 

3. Flexion and extension with weight (usually ton pounds), with the 
arm by the side and the forearm in supination. 

4. Flexion and extension with weight, with the arm abducted at the 
shoulder to a right angle and the forearm in supination. 

Of the nine patients treated by the technique described (Cases 28 
through 36), all but one had a normal functioning elbow. In the one case 
in which the result was unsatisfactory (Case 30), the patient left the 
Hospital during the course of treatment. When, after repeated letters 
had been sent to him, he reported for inspection, he had flexion to 70 
degrees and extension to 130 degrees. 

SUMMARY 

The treatment of recent dislocations of the elbow is simple, and the 
results are satisfactory, if the principles which have been enumerated are 
strictly followed. The most important complication arising from a dis- 
location of the elbow is the formation of new bone (myositis ossificans), 
which can be prevented. When a dislocation remains unreduced, or when 
the elbow is fixed, due to the formation of new bone, excision of the elbow 
by the method described has given satisfactory results. 
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any friction over the contusion, even that from. clothing, should be pre- 
vented, This stage is that of acute inflammation, — "acute myositis”. 
The treatment should then be rest and heat, with elevation of the in- 
flamed part. The stage of ossification, does not become discernible until 
between the sixteenth and the twenty-first day, and then only with the 
aid of the roentgen ray. The inflammatory reaction subsides gradually 
in a few days, and then limited motion, up to the point of pain, can be per- 
mitted, and, instead of complete rest, gradual ambulation and motion are 
started. Heat, however, should be applied daily and regularly, until 
the muscle function has been restored. As the ossification commences 
its absorption or regression, the inflammatory myositis subsides, and 
normal function is restored to the muscle. At this point, it is safe to 
permit the patient to resume normal activities, even to allow body-contact 
sport, provided the original site of injury is properly protccled from further 
contusion. Repeated trauma to tins site results in increased ossification 
of the area and a prolonged period of convalescence. 

It is the author’s profound belief that it is not only the type and 
severity of the original contusion, but also the diathesis of the patient that 

me^n e L my °fV- SifiC r S traumatica ”- Preventive measures 
a e ose prmianly designed to protect the individual from the possibility 
of obtaining such injuries in sports, -proper padding and such protection 
as IS pernutted by sport rules and regulations. The second import 

of promt::;: the immediate ia,titution at “»> ^ ^ 


control hemorrhage, — 
that is, the applica- 
tion of cold for one 
hour and the use of a 
compression bandage 
with sponge rubber. 
The third point is the 
ruling out of massage 
in the early treatment 
of all deep-muscle 

contusions. Greater 
areas of ossification 
have been produced 
by ovcrenergetic mas- 
sage in the early treat- 
ment of ordinary mus- 
cIe contusions. It is 
a far safer rule never 
to apply massage di _ 
roctly to the area of 
tenderness in a muscle 
contusion. 

xo - in 
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SPONDYLOLISTHESIS 

Ohsuhva tions ox Its Development, Progression, and Genesis * 

II V HAROLD H. HITCHCOCK, M.D., OAKLAND, CALIFORNIA 
INTRODUCTION- 

The term “spoudyloiislhesis” is now almost universally limited in its 
use* to describe a forward displacement of the vertebral column conse- 
quent to a defect or solution of continuity in the interartipular portion of 
the neural arch of a vertebra, — a “spondyloschisis” or “/spondylolysis” 
interart ieularis. Since the introduction of these terms— the former by 
Ivilian in lSo-1 and the latter by Ncugebauer in his‘ classical monograph 
published in 1S92 — an extensive and voluminous literature has grown up 
around this subject. Nevertheless, a number of fundamental questions 
related to the genesis of the spondylolysis and the development of the 
spondylolisthesis remain as yet unanswered. 

THE DEVELOPMENT OF THE SPONDYLOLISTHESIS 

The majority of contributors have either assumed or factually stated 
that the listhesis is slowly progressive in character, and the continued use 
of the term “prespondylolisthesis” f infers a tacit assumption of this na- 
ture. Sisefsky, in making a plea for the restricted use of the term spon- 
dylolisthesis in conjunction with spondylolysis, says “ . . . it is generally 
held to be characteristic also that the dislocation should take place slowly 
and gradually However, many authors consider trauma as a necessary 
part of the mechanism which determines the spondylolisthesis, but in a 
great many cases no history of trauma can be ascertained, and, further- 
more, the evidence from this source is decidedly equivocal. Huber denies 
the role of trauma as the unique cause of the slipping on the ground that 
there exists no description of any case in which roentgenographic examina- 
tion showed positively no changes before the trauma. 

* Read at the Annual Meeting of the American Orthopaedic Association, Buffalo, 
New York, June 6, 1939. 

t The term “ prespondylolisthesis ” is used here not in the sense as originally intro- 
duced by Whitman (1924) but as employed by later authors. 
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one instance. These cases, as has been said, present typical clinical find- 
ings of supraspinatus-tendon laceration. There svas lost or greatly di- 
minished initiation of abduction with inability to raise the shoulder, but 
there was power to maintain elevation once it had been secured. A sul- 
cus and an eminence could be palpated, although localized tenderness and 
pain made such examination untrustworthy. Although active motion 
was lost completely, passive motion was present, except in one case of 
one month’s duration, with associated cortical avulsion of the teres minor. 
This latter case presented such spasm and protection that passive ma- 
nipulation was impossible. There was no snap on motion; instead there 
was an actual block as the tuberosity struck the edge of the acromion, 
and this could be unlocked by traction on the arm and depression of the 
humeral head. As all three cases had existed less than six weeks and 
were in heavily muscled or stout individuals, atrophy of the short rotators 
could not be accurate!}' estimated. Xo question as to diagnosis could be 
raised in these cases, and, except that preoperative diagnosis tended to 
minimize the extent of laceration found, no unexpected pathology was 
disclosed. Opening of the bursal roof directly exposed the humeral head, 
the bursal floor having been cleanly torn and retracted intact with the 
tendon. In the case where cortical avulsion of the teres minor was pres- 


ent, the cortical fragment had partially reossified to a new bed, leaving a 
three-eighths-inch gap of bare cancellous bone between it and the posterior 
margin of the greater tuberosity. Xo roentgenographic evidence of this 
avulsion was demonstrable. The supraspinatus and the infraspinatus 
tendons remaining attached to each other had retracted upward and back- 
ward and had torn free from the raphe of the rotator-tendon cuff at their 
anterior and posterior margins. Perhaps the most important gross find- 
ing was in the remaining two cases of complete rupture of the supra- 
spinatus and the infraspinatus tendons alone. In both of these the two 
tendons remained attached to each other, but the anterior border of t >° 
supraspinatus tendon had torn loose from the cuff, and the pull o t in 
infraspinatus had caused the anterior corner to pass upward and back- 
ward under the acromion, so that the lacerated margin laj \ertica y 
the coronal plane. The result was that no amount of searching for the 
tendon of the supraspinatus upward under the acromion could have lo- 
cated it. It was, however, simple, with the wide exposure present, to 
reach backward under the acromion and to pull the lacerated margin 
downward and forward into contact with its original insertion, in an 
of these lesions very little hemorrhage was present and there J 
evidence of fibrosis or of repair. The articular cartilage of the humeral 
head seemed to have degenerated near the tuberosity defect and to ha c 
receded one-eighth of an inch or so from it, leaving a line 
granulation tissue between the articular surface of the ^ ^ 

generating tendon fibers still attached to the upper border of tlm tu 

osity. Degeneration of tendon substance in the proxima i +Kr* full 

.seemed less than in those cases where laceration had involved the full 
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An extensive search of the literature has failed to reveal the records 
of a single case which showed any progression of the listhesis from one 
examination to the next.* This fundamental and extraordinary lack of 
any objective proof of the progressive nature of the slipping, in spite of the 
many hundreds of observations on spondylolisthesis, is echoed bj r Silfver- 
skidld, who, in discussing a paper of Wallgren’s says: “As far as I have 
been able to find out from the literature, there is as yet no record of any 
gliding having taken place from one occasion to the other. In none of the 
cases that I have followed, several of which were of mild to moderate de- 
gree, has there been any increased amount of gliding since the first exam- 
ination. It may be that several factors are necessary for such recording 
to be done; the proof, however, would still seem wanting.” Obviously, 
before the advent of roentgenography, such observations were not prac- 
tical, but nowadays, if the slipping takes place slowly and progressively 
during postnatal life, proof of its nature should be forthcoming. 

The following ease histories and roentgenograms, it is believed, 
present for the first time unequivocal evidence of the progress of the 
listhesis. 


Case 1 . E. E., female, aged four years, was first seen in 1929 with some pain in her 
back. Roentgenographic examination (Fig. 1-A) showed a spondyloschisis in the fifth 
lumbar vertebra, but no spondylolisthesis. After tonsillectomy, the pain disappeared, 
and the patient was not seen again until February 1937. At this time she stated that she 
had sat down hard while roller skating, and she complained of pain in the lower back, 
which radiated down the posterior aspect of both thighs. Roentgenographic examina- 
tion (Fig. 1-B) showed a degree of spondylolisthesis. 

A spinal fusion was done on March 8, 1937. The patient was last seen on March 1, 
193S, at which time she had made a complete recovery, and roentgenograms showed a 
solid fusion of the grafts bridging from the fourth lumbar vertebra to the sacrum. 

Case 2. D. B., female, aged thirteen years, was seen by Dr. George Lyman in 1927 
at the age of eleven, and roentgenograms (Fig. 2-A) of her back showed a marked spon- 
dylolisthesis. The inten ertebral disc between the fifth lumbar vertebra and the sacrum 
had disappeared, and the fifth lumbar vertebra had slipped forward a distance of about 
one-half the width of the sacrum. 

The author first saw the patient on March 26, 1929, at which time roentgenographic 
examination (Fig. 2-B) showed that there had been a further slipping and that the fifth 
lumbar vertebra had slipped forward the full width of the sacrum. The patient was hav- 
ing severe pain in the lower back, which radiated down the posterior aspect of both thighs. 

A spinal fusion, with grafts from the tibia, was done on May 21, 1929. Convales- 
cence was uneventful. The patient was last seen in 1937, at the time of her graduation 
from college. There had been no further recurrence of symptoms. 

Case 3. Mrs. D. C. W., female, aged forty-five years, a housewife, was first seen by 
the author on October 11, 1935. She had pain in the lower back, which radiated down the 
posterior aspect of both thighs. Frequently, after sitting, she was unable to straighten 
up and had to walk in a bent-over position. Roentgenograms (Fig. 3-A), taken in 1932, 
showed an isthmic defect of the fifth lumbar vertebra with a slight degree of spondylolis- 
thesis. Roentgenograms (Fig. 3-B), taken in 1935, showed a considerable progression of 
the list lies L and disappearance of the intervertebral disc. A fusion operation was ad- 
vised, but was refused. 

* Since this paper was submitted, a number of these cases have been reported by 
Sten Friberg in Ada Chirurgica Scandinavica. 
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places in his first group; these are typical cases of chondrodysplasia. The second group 
consists of two sisters, one of whom is a typical example; the other sister is atypical, sug- 
gestive of the lesion only and presents multiple mild disturbances of epiphyseal nature. 
The third group consists of two cases in which multiple abnormalities in cartilage growth 
are revealed. On the basis of roentgenographic findings in the vertebrae, the pelvis, 
and the knees, which arc similar to those scon in chondrodysplasia, the author suggests 
that these are atypical cases, and indicates that all varieties of fleeting transitional types 
probably exist . — Joseph E. Milgram, M.D., Brooklyn , New York. 


Spatergebnisse von Sehnennahten an Arm ttnd Hand (End Results in Tendon Suture 
of Arm and Hand). Fritz Heck. Archiv fur orlhopadische ttnd Vnfall-Chirurgic , 
XXXIX, 21, 1939. 

The author considers the question of the advisability of primary or secondary suture 
of severed tendons. He reviews the previous statistics of such groups and emphasizes 
the difference of opinion existing in well-informed circles. By far the largest series of 
tendon sutures is that of J. 0. von Zweigbergk of Sweden, who reported GSS tendon su- 
tures. In G51 cases of primary' suture good results were obtained in SO per cent, of the 
extensor tendons and in 45 per cent, of the flexor tendons. In thirty-two cases of sec- 
ondary suture, good results were secured in twenty-two of twenty-five extensor tendons 
and in six of seven flexor tendons. The results in the remaining cases were bad. 

The author then presents his own series of seventy-five cases of tendon injuries of the 
hand at the IVtinburger Klinik. 

Primary suture was carried out on the extensors thirty-one times; on the flexors, 
»cntj -three times; and on both, five times. Good results were obtained in 64.6 per 
cent, of the extensors and in 43.4 per cent, of the flexors. 

Secondary suture was carried out sixteen times (eight extensors and eight flexors). 
n ie case of the extensors this procedure was successful in 62.5 per cent.; while in the 
ase of the flexors it was successful in only 25 per cent. 

t h H ge ^ era !» the author prefers primary' to secondary' suture which he reserves for 
cn ons which have suffered extensive soft-tissue damage . — Joseph E. Milgram, M.D., 
Brooklyn, New York. 


pont’anfhaktur des rechten Oberarmes beim H ando RANATENWTJRF (Spontaneous 
rac ure of the Right Humerus in Throwing a Hand Grenade). Victor Krainz. 
Archwfur orlhopadische und Unfall-Chirurgie , XXXIX, 429, 1939. 
alrcad^T^ 1 ^ 0113 * rac ^ ure °f the humerus “in throwing hand grenades for sport” has 
* n ^ ,C anc * P rcsent wars, Kuttner, Seidel, Wars tat, Kayser, 
series 'of 1 * j ^ ave re P°rtcd cases. The mechanism is presumably a discoordinated 
A sninl f nUSC C COI )tractions, the pectoralis major being the immediate breaking cause. 

The raC .l Uie a ^ ree middle-third fragment usually occurs. 
throwej 0 *1 rc P Qf t s a case in a male, twenty-five years of age, a master grenade 

after an"* 0 W ° n ^ onors w ‘th a throw of seventy meters. The fracture occurred 
from vZT***" throw of fo rty-five meters. Union was slow . — Joseph E. Mil- 
• Brooklyn , New York. 


of the^l ICHES ? BER DIE ® B ® CHE des Oberarmkopfes (Fundamentals of Fractures 
Yvvnf 1 * Hoad). Ernst Define. Archiv fitr orlhopadische und Unfall-Chirur - 
The VVLV ’ 434 ' 1939 ' 

the humeral ! 10r ^* sc *j sses the numerous problems involved in treatment of fractures of 
leases treated l, PP er cn( I of the humerus, basing his experience on a group of 

of factum « , ^ ‘ lunse ^f an d Felsenreich. He discusses essentially the abduction type 
ana «*« dorsiduction type. 

0L - XXU. No, 2, APRIL 1040 
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DISCUSSION 

The roentgenograms of these eases present examples of spondylolis- 
thesis in which may be found undoubted objective evidence of progressive 
forward migration of the vertebral column. The first case, that of a 
young girl first seen when four years old, is of exceptional interest. At the 
initial examination the roentgenogram revealed the presence of an isthmic 
defect alone, without the remotest suggestion of any listhesis. Over a 
period of eight years, the prespondylolisthetic condition progressed to a 
frank spondylolisthesis (grade 1 in Meyerding’s classification), with 
marked increase in the interval between the pedicles and the separated 
laminae of the affected vertebra. In the second case, a definite spon- 
dylolisthesis (grade 3) was present at eleven years of age, which, in less 
than two years, progressed and became complete (grade 4). In the third 
example, occurring in an adult, progression from grade 1 to grade 2 was 
obvious in three years. It is to be noted that in none of these cases was 
trauma a significant feature, nor was it sufficient to account for the 
progression of the listhesis. 

In all of these cases progression of the listhesis was accompanied in 

greater or lesser degree by roent- 



Fig. 2-A Fig. 2-B 

C:ve 2. D. B., female, aged eleven. Case 2. D. B., aged thirteen. Film 
Film taken in 1927 shows disappear- taken m 1929 shows further spondylolis- 
ance of the fifth intervertebral disc thesis. The fifth lumbar vertebra has 

and marked spondylolisthesis. The slipped forward the full width of the 

fifth lumbar vertebra has slipped for- sacrum, 
ward half the width of the sacrum. 
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unless the indication is for amputation. A small incision for the removal of a piece of 
shell should be made and, if possible, Carrel’s tubes should be introduced . — James H\ 
Tourney, M.D., Boston, Massachusetts. 


War Wounds and Ain Raid Casualties. Amputations Under War Conditions. 

C. Max Page. British Medical Journal, II, 77, 1939. 

In former times amputations formed the major part of war surgery, and now they 
are an important section of this work. In the pre-antiseptic period gross suppuration 
was the rule The current practice in England is molded from the study of 50,000 am- 
putations in the past War. It must be admitted that the problem of the “phantom 
limb” and that of painful nerve bulbs still exist. 

Primary amputation should be done in those cases where missile injury and com- 
minution of the bone are such that prolonged bone infection and delayed union are liable 
to occur, especially in those instances where damage is done to the lower half of the leg. 
Otherwise the patient will require long years of surgical treatment, and the end result 
will be for the most part unsatisfactory. In the lower limb, a good stump, in which 
suppuration has not occurred, can be fitted very satisfactorily with a prosthesis. The 
same attitude toward compound fractures in the upper limb is not justified, as nothing can 
satisfactorily replace a hand. 

Long flaps tend to be unsatisfactory from the point of view of nutrition. The 
circular Hap is the ideal type. The end of the stump should be tapered and not bulky. 
Projection of bone of small diameter, such as the fibula, is a very undesirable feature in a 
stump. The periosteum should be cleanly cut away before the bone is sawed through. 
Nerves should be cut an inch or so above the line of section of the muscle. Ligating the 
nerve is not favored. The nerve may be injected with 90-per-cent, alcohol before the 
Haps are closed. From practical experience, ligating the vein and artery together gives 
satisfactory results. The guillotine operation is seldom necessary, even in the presence 
of sepsis below the knee. In such a case, a short circular flap is advocated. Drainage 
of all stumps with a rubber dam for twenty-four hours is advised. The author does not 
a\or the Stokes-Gritti amputation. In many cases the Syme amputation is unsatis- 
factory, and the patient must undergo reamputation later. The ideal bone section below 
ine knee should leave six inches of tibia in the average adult and seven inches in a tall 
person. The shortest below-knee stump of functional value is about three inches. 
Above the knee, the seat of election is nine inches below the crotch in a short person and 
ten inches for a tall patient. Greater length than this impedes the fitting of the best type 

uJ r b * After amputat5on ’ flexion at * the hip or knee should be avoided. In 

the thigh, a temporary pylon is applied a month or so after amputation. The ideal fore- 
rm amputation retains six or seven inches of radius and ulna. In the upper arm, the 
t ' V ° inCh ' 3 abOV ° the •#«**»-*”*• »'• Tou„ mJ , 


fo,,ms w t «°>="culo3 1 8. 

TuiZ ^ T t B “ U ' lm " ,e Quezon Institute (Manila), I, <J3, 1039. 
pine Wan^ and with'^!, h ' gh ,."’ c ‘ J,! ' rcc L Pulmonary tuberculosis in the Philip, 

tubercle bacilli in the hi » ° compll “ t ' on oE osseous tuberculosis. The presence of 

Uestmcti Tft 1 raeal ' *— Uhnrikm 

JST and KOniB • 

Group 1 -Cases with multiple cystic lesions (Jungling)- 
(Cut r r . ^ * ull ' rculous urthritia with osseous cavitations 

CL '’ M " 8l °“ r muItip,c > l <* prerent in some forms of bone and joint 
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Fig. 3-A 

CVe 3. Mr.--. D. C. \V., aged forty- 
two. Lateral view of lumbosacral re- 
gion taken in 1032, j-liow inp; slight 
.spondylolisthesis with the fifth disc 
intact. 



Fig. 3-B 

Case 3. Mrs. D. C. W., aged forty- 
five. Film taken in 1935 shows 
further slipping and disappearance of 
the disc between the fifth lumbar 
vertebra and the sacrum. 


is a feature in spondylolisthesis which must Ire regarded as of considerable 
importance not only in the development, of the listhesis itself but also in 
the development of an osseous barrier to hinder further progression of 
the slipping. 

Muller, whose views are reemphasized by Silfverskiold, has already 
called attention to the bearing which degeneration of the intervertebral 
disc has upon the occurrence of dislocation between the vertebrae. He 
considers that the disc is of more importance than the intervertebral 
articulation in preserving the integrity of the spine, and he finds confirma- 
tion of this view in the case of a man of thirty-six, in whom the inferior 
articular processes of the second lumbar vertebra were congenitally ab- 
sent without the slightest influence upon the function or position of the 
spine. However this may be, evidence of degeneration of the disc in 
spondylolisthesis constitutes a common characteristic. 

For the prevention of the further development of the condition, the 
importance of the bony excrescences which are readily discernable in 
roentgenograms of well-marked cases of spondylolisthesis has been well 
recognized. Lambl was so impressed with this function that he intro- 
duced the term "torus promontoralis sustentaculum”. Turner and 
Tchirkin comment upon this mechanism, which they regard as the result 
of thickening of the anterolateral ligaments in which osteophytic out- 
growths occur. It has not, however, been recognized with any clarity 
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There rva» an almost normal range of flexion ami extension in the hip, and the result was 
very satisfactory. -ionis 11’. Brttfc, M.D., El Paw, Tcxm. 


PsEtroo-ARTBOSis pelHumeko a RepeticiOn, Comiucada con PauAusis Irkepasaupe 
del Nervio Radial. Osteoplastia Curativa y Keconstrbccion Fbncio.vai.de 
la Mano tor Tranotlantaciones Tendinosas. (Recurrent Pseudarthrosis of the 
Humerus, Complicated by Permanent Paralysis of the Radial Nerve. Osteoplasty 
and Functional Reconstruction of the Hand by Tendon Transplantations.) Alberto 
Jncldn. Cirvffla Ortopidica y Traumatologta, VII, 43, 1939. 

The author reviews thirty cases of non-union in fractures of live humeral shaft, 
treated by autogenous inlay bone grafts according to the technique of Albce. 

Tiie incision recommended by the author is begun nnterolaterally on the arm and is 
drawn downward and slightly medially to terminate on the anterior aspect. The bone is 
reached by blunt dissection of the brachialis, care being taken not to dissect or to retract 
the radial nerve. Long, thick, tibial grafts are preferable. The inlay graft, secured by 
kangaroo-tendon sutures, is anatomical and provides good fixation. In cases in which 
there is good alignment of the fragments, resection of their ends and of the interposed 
fibrous tissue is not necessary, for the wide cut made with the twin saw to accommodate ft 
thick graft removes a sufficient amount of sclerosed tissue without producing shortening 
of the bone. In cases in which marked atrophic changes in the fragments have occurred, 
the ends of the latter should be removed and the graft placed as a bridge between them. 
A plaster cast should be prepared beforehand to minimize the amount of stress placed on 
the graft after its insertion. Postoperative immobilization should be maintained until 
solid union has been demonstrated roentgenographieally. 

Fracture of the graft, due to premature mobilization was observed in four cases. In 
two of them union was obtained after another period of immobilization. In the third 
case an operation was necessary. The fourth patient refused operation and this ease was 
the only failure in the entire series. 

The author reports a case of fracture of the humerus with non-union, in which three 
unsuccessful operations had been performed elsewhere. Division of the radial nerve 
had remained unnoticed until four months after the last operation, when removal of 
the plaster cast revealed the presence of a paralytic drop-wrist. The first attempt at 
suturing the radial nerve was unsuccessful. At the second operation a bone graft was 
implanted and after union had been obtained the patient left the hospital, wearing a 
protective plaster which left the shoulder free. Forced abduction resulted in fracture of 
the graft. A thicker and larger graft was then inserted, and the patient was kept in the 
hospital until solid union was obtained. To secure improvement in the functional 
capacity of the hand, the tendons of the flexor carpi radialis, the palmaris longus, and the 
flexor carpi ulnar is were transplanted to the extensors and the abductor of the thumb and 
to the extensors of the digits and the carpus. 


Revision »e los Caros de ParXlisis Infaxtil, atendidos en el Sehvicio de Pouo- 

MIEL1TJS DEL HOSPITAL MERCEDES. DeDUCCIONES DEL EsTUDIG DE QUINIENTOS 
Casos Tratados Durante Cinco AS os. (Review of Cases of Infantile Paralysis 
Treated on the Poliomyelitis Service of the Mercedes Hospital. Deductions from 
the Study of 500 Cases Treated During a Five-Year Period.) Isidore Pascau y 
ftaoul Rodriguez. Cirugia Qrtoptdica y Traumalologia, VII, 58, 1939, 

After a careful check-up of 500 cases of infantile paralysis, the authors found that 
fourteen patients were completely cured; eighty-six had the full use of one extremity; 275 
had noted some improvement; seventy-five did not show any change in their condition; 
four were worse; and forty-six did not return for examination. Additional findings were 
os follows: 
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that the buttress which develops anteriorly is formed in large measure by 
the dislocation of the intervertebral disc itself or that the osteophytic or 
calcified deposits develop within the annulus fibrosus of the displaced 
disc. Even in cases in which no osteophytic formation has occurred, the 
soft-tissue shadow of the displaced disc can often be distinguished. It 
would appear that dislocation of the disc to a varying degree is an essen- 
tial concomitant of the listhesis. Through the courtesy of Dr. J. B. 
Saunders, the writer has had the opportunity of examining a post-mortem 
specimen of spondylolisthesis which demonstrates this point admirably. 

It would seem that the development of the listhesis is accompanied 
by a dislocation of the related intervertebral disc, which undergoes pro- 
gressive degeneration. The displaced mass of the disc may, by further 
changes in the nature of calcification with eventual ossification, hinder 
further slipping. 

THE GENESIS OF THE SPONDYLOSCHISIS (SPONDYLOLYSIS) 

It is now generally, if not universally, recognized that the funda- 
mental lesion which precedes and results in a spondylolisthesis is an inter- 
ruption in the continuity of the neural arch. Such defects are found with 
remarkable constancy in the narrow isthmic or interarticular portion of 
the neural bow at the junction of pedicles and laminae. In the great ma- 
jority of instances the defect is bilateral, but in a few it is unilateral. 
When bilateral, the body, the pedicles, and the superior articular processes 
are separated from the laminae, the spine, and the inferior articular proc- 
esses, and, as a consequence, the security of the column is diminished 
through interference with the solidity’- of its bony anchorage. 

Before discussing the genesis of the spondyloschisis, it is perhaps 
necessary to mention the incidence and frequency of the condition. De- 
fects of this nature are common to all races. Instances have been found 
all over Europe, among the Bantu (Shore), in Japanese (Hasebe), in 
American aborigines (Congdon), in Eskimos (Stewart), and in Americans 
and American negroes (Willis). Allowing for differences in sampling, it 
would seem that the frequency in unselected material is approximately 5 
or 6 per cent. Observations are now sufficiently extensive to establish an 
almost equal incidence between the two sexes and to correct earlier 
erroneous views that the defect predominates in the female. The condi- 
tion has been found at all ages in the postnatal period and on several oc- 
casions in quite young children, although the case of E. E., aged four 
years, discussed in a preceding section, would appear to be the youngest 
example so far reported. The defect is found most frequently in the last 
lumbar vertebra, less frequently in the penultimate lumbar vertebra, and 
very occasionally at other levels. Exceptional cases in which two verte- 
brae have shown the defect are described. In these examples the defect 
invariably occurs in adjacent vertebrae of the lower lumbar region. 

The exact etiology of the defect has been a matter of considerable 
discussion. It has been ascribed to local inflammatory change, to trauma 
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femoral artery in a scries of dogs. The controlled effects of the various operations were 
then recorded by means of arteriographic plates. The authors conclude that: 

1. Lumbar sympathectomy results in the greatest development of a collateral 
circulation. 

2. Novocain infiltration of the lumbar sympathetic nerves is equally satisfactory in 
effecting a collateral circulation. 

3. Intra-arterial injection of novocain may in some cases yield a slight augmenta- 
tion in the collateral circulation. In the majority of cases no result was obtained. 

4. Unilateral resection of the splanchnic nerves is of no value .— Henry Milch, M I) 

New York, N. Y. ' ’’ 


Lu TIU1TES1EXT DES ALGIES BES AMI'OTES PAH T.A Y1TAMIXB B, BV.'.TltETIQOE (Treatment 

T„r am , in i, mputali0n CaMa by Sl-rttl'ctic Vitamin IL). A. Sliosberg, La Presec 
Midicalc, XLVII, 1589, 1939. 

Patients who have been submitted to amputation may complain of non-painful sen- 
sations m the phantom extremity, or they may suffer true pain. This pain may come on 
“ y , ‘! me “Sf “rtiprttation; in some eases, immediately; in othera, more than twenty 
feveTof Um , P ? m n ca f naoas “ r Paroxysmal. It may be situated at the 

from rf i’ !! ° r ‘ n ,’ C P 1,: “‘ tom tocs - T » Addition, these patients may suffer 
irom reflex panes m other members. 

Vdamin B, has l»en successfully employed in the treatment of other types of pain 
S * basls '. tho Author has used it in the treatment of post-amputation pain P Of 
c ghtydour cases in which it was used, sixty-seven are disc Jed. In eleven eaTthere 

M oTo Z Tt ° ‘ a fr ° m 50 90 -^ten, f™- 

0 dupe cent, relief, and in seven, only from 10 to 20 per cent, relief In addition to 
ASSES’ tb 7 — a “ reduction of ar£ia> S^en^ 


c “’;s,r,s:rs;ss: rsr — - s ™ — »— * 

iu "ngin amt in some cases they are nrehahlv tl d,scs 3re beloved to be traumatic 
only one. Hypertrophy of the liganLta fllva “ T .T- ini ' Utit5i rathcr of 
protrusion of intervertebral di-cs It Is belicv„l ° ! 175 CaSe3 ° f I K,3terior 
•rouma that produced protrusion of Vhe d c Prm h »“trophy was due to the 
whenever hypertrophy of the ligamJua flava tfra !“"« 1 ° 3hould bc MU S ht 

■lasff-? x-jst ' 

pa'u^ aI1 ^ may dosn even nJido^JliJ^^J'J^britctumore ^ ™ 

l»‘luc sciatic neuritis" and radicuUth of rit , * ° r tl,c ccrvicJ r<«ion. hlio- 

exwnci.ee. Psychogenic factors may he inm JmJt'r? T b °, th rare in t,w 
The Investigation of low l„„r- y , 1 ™P or tant contributing elements. 

° f "» P-. begin with a careful history 

VOL, w„ 10 detOTmnc "brther or not the pain is 

* AO - ** APftU. 13JO 
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and mechanical f:u(ni''. and to tin* picM-nee of anomalous centers of 
o'.-tfic.itnm oi to defects in ossification. Of these views, that of local in- 
llaminaloiy change a*- an etiological factoi has been rightly discarded for 
complete lack of evidence. 

The mow that ha*- teeehed the widest suppoit and, by many authors, 
complete a< i opt ance is the conception that the defect is congenital. Tin’s 
opinion F held by two group*': fii . those who follow Xeugebauer and re- 
gard the lesion as the insult of failuie of fusion between two centers of 
ossification from which each lateial half of the neural aieh is supposedly 
formed; and. second, those such as Willis (H131), who conceive the lesion 
to be the result of impel feet ossification either by failuie of the ossific proc- 
ess itself oi by a defect in the pi (-existing caitilage. Seveial pioponents of 
the congenital theoiy, however, 1 (-cognize the weakness of the evidence on 
whidi it is based. Xeveit In-less, it is felt that, because of its general 
acceptance, this theoiy should be discussed and the lesults of lecent in- 
vestigation should be added. 

The contention that each lateial half of the neuial arch ossifies fiom 
two ( enteis undoubtedly spiings fiom 
the woik of Ramband and Renault 
(1SG1) The woik of these authois is 
of gieat impoitance for the histoiy of 
anatomy, as the majoiity of state- 
ments on cent (-is of ossification made 
in the standaid textbooks of today 
can be readily tiaeed to it. For 
these leasons and because their mon- 
ograph is raie, their statements and 
an illustration of the ossification of the 
-.pine are given. They .state (page 
73) that “the vertebral column pic- 
sents in the middle line, by trans- 
parency, a seiies of median centers 
(points) A [Fig. 4]; then, lateially and 
on either side, tv r o other row's of cen- 
ters. The first row, C, is v r ell behind 
the canal and is the most conspicuous 
and the most developed. More an- 
teriorly and a little medially, between 
the median iov r A and that just de- 
scribed, we find another row- of cen- 
teis, B, less developed and placed in 
such a w r ay as to alternate with those 
which form the preceding row'. The 
centers in the most posterior row aie 
destined to form all of the laminae 
proper; those in the anterior rov r , the 
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pedicle and a portion 
of the body. ” In ad- 
dition, these authors 
state that “in a foe- 
tus of ten to eleven 
weeks (length of col- 
umn, seventy to eightj r 
millimeters), the an- 
terolateral and posteri- 
or centers have under- 
gone fusion”. Again, 
in resume (page 76) 
they state that “each 
vertebra is composed, 
from the middle of 
the third month for 
some, and at the end 
of the third month for 
others, of: (1) a me- 
dian center; (2) an 
accessory median cen- 
ter; (3) an anterolat- 
eral center; (4) a pos- 
terolateral center 
(these two last are 
already united to 
form the lateral arch) ; 
and (5) an intermedi- 
ate lateral center”. 

The work of Ram- 
baud and Renault, 
however, has been 
largely discredited by Mall (1906) and in other particulars by Inman and 
Saunders (1937); nevertheless their opinions die hard. The multiplicity 
of ossific centers for all parts of the skeleton which these earlier observers 
described has never been confirmed, and it is now recognized that their 
erroneous observations were the outcome of artefacts created by the im- 
perfection of the methods used in the preparation of material. 

Discarding the theory of multiple centers of Rambaud and Renault, a 
number of textbooks by authors such as Cunningham, Morris, and Keibel 
and Mall state that occasionally each lateral half of the fifth lumbar 
vertebra may ossify from two centers. Willis (1923, 1931) has indicated 
on what shaky foundations this assertion rests. It would seem to have 
been deduced from the finding of specimens showing separation of the 
neural arch, for no definite observations of the appearance of such double 
centers in foetal life have yet been reported. 


Fig. 5 

Photograph (X 10) by oblique illumination of specimen 
cleared by Skarda’s technique, showing anterior aspect of a 
fifty-millimeter embryo, with ossific centers in the cartilage 
matrix. 
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In order to chock the existence of po'-'-iblc double centers for the 
neural arch, observations were carried out on ninety human foetuses, 
ranging from the sixth week of intra-uterine life to term. Sixty of these 
specimens were prepared according to the method of Skarda to reveal 
the osdfir centers. This Iccliniip!'* enables the observer to follow under 


the dissecting microscope 
the finest ramifications of 
the ossjfio process. "Idle 

bone centersare preserved 
within the cartilaginous 
matrix, and the method 
possesses the great advan- 
tages that relations are 
maintained and that 
there is little danger of 
creating those artefacts 
of the delicate bone 
which so misled earlier 
investigators. Further- 
more, centers which are 
so fine as to east no 
shadow roentgenograph- 
ieally are readily revealed. 

The remaining specimens 
were examined by clear- 
ing in benzol or by dis- 
section following fixation 
in formalin. 

The findings in re- 
gard to the order and 
time of appearance of the 
various centers are essen- 
tially in agreement with 
those of Mall. Essentially 
each vertebra ossifies 
from three centers, — one 
for the body, rather com- 
plex in arrangement; and 
one, on either side, for 
the neural arch (Figs. 5 
and 6). 

Ossification of each half of the neural arch, as described by Willis, 
commences at the base of the articular process in, as far as can be judged, 
the immediate proximity of the isthmus (Fig. 7, a). This is preceded, as 
in all endochondral ossification elsewhere, by the invasion of vessels from 


Fig. 6 

Photograph (X 10) by oblique illumination of 
specimen cleared by Skarda’s technique, showing 
lateral aspect of fifty-millimeter embryo with centers 
for neural arch. Note the position of the center for 
the neural arch in the fifth lumbar vertebra. The 
small center seen below the fifth rib shown is the prox- 
imal end of the twelfth rib. See anterior view of this 
specimen (Fig. 5). 
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Fig 7 

Different steps of ossification of body and neural arch For details see text 


the laminar arteries. Thence the process spreads and expands dorsally 
and ventrally, the bony lamina being formed a little ahead of the pedicle 
(Fig. 7, a to g). As a result, the bony half arch remains for a considerable 
time somewhat constricted in the region of the isthmus, the point of 
initial bone formation (Fig. 7, b to/). The periphery of the isthmic region 
remains cartilaginous up to and after birth. 

A double center for each half arch was not found in a single specimen 
either in the lumbar region or elsewhere. The complete absence of anoma- 
lous centers in a total of ninety foetal specimens examined is not without 
significance when taken in conjunction with the reports of Willis (1520 
spines with seventy-nine isthmic defects), Congdon (200 spines with ten 
defects), Hasebe (125 spines with seven defects), Hayek (200 spines with 
six defects), Shore (fifty-six spines with five defects), and Schwegel (100 
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‘•pine* with four defects). Together, therefore, these authors found in 
about 2000 spines an incidence of separation of the neural arch in excess 
of o per cent. 'Phis is more significant as Willis. Ilavek, and others have 
failed, in spite of deliberate search, to find a single example of such an 
arrangement in the foetal material which they have examined. If the 
lesion is congenital and if the true incidence is o per cent., failure to find a 
single example either of anomalous centers or of imperfect ossification in 
the prenatal period is significant. 'Phis is doubly so by virtue of the large 
sample and the homogeneity of incidence within the sample itself, on 
which the incidence of 5 per cent, of failure of fusion is based. We must, 
therefore, conclude that the admittedly attractive view which regards the 
defect as being due to failure of fusion of anomalous centers or to defects 
in ossification, depending as it does cut irely upon presumptive evidence, is 
unacceptable for lack of positive findings. 

Apart from developmental variation, the question as to whether the 
defect is the outcome of trauma has had much consideration. Disregard- 
ing the opinion of Lane that solution of the bone can occur from the pres- 
ence of the superincumbent weight, there has been much opposition to the 
idea of fracture. Various arguments to account for non-union have been 
brought forward, — the absence of sharp and irregular edges, the absence 
of signs of repair, and, in a number of examples, the too close approxima- 
tion of the fragments. The existence of unilateral examples is an insuper- 
able difficulty in the minds of Willis and Shore and is, in their opinion, 
ample ground upon which to discard fracture as an etiological possibility. 
Trauma as a factor cannot, however, be lightly dismissed. 

Observations made upon the author’s series of ninety foetal speci- 
mens confirm the findings of Willis (1931) that the istlunic zone is an area 
of great potential weakness. As already pointed out, although ossifica- 
tion begins in juxtaposition to the istlunic region and spreads thence to 
pedicle and lamina, the isthmus itself consists very largely of cartilage 
until after birth, the bony connection between remaining somewhat 
narrowed. In addition, there are considerable differences in bone texture. 
The laminae early show- well-marked trabeculation (Figs. S and 9) in the 
longitudinal axis, and the bone of the pedicles is more compact. The 
isthmic region, however, show's very little bone. Histological sections and 
injected material cleared by the Spaltcholtz technique show' this area to be 
occupied by a relatively large lake of blood vessels, almost sinusoidal in 
character. The vessels supplying this plexus enter on both neural and 
external aspects, although those from the neural aspect are usually larger. 
The significance of these nutrient vessels in weakening the arch has been 
pointed out by Willis. However, the author cannot agree with Willis’s 
inference that these tv'o bony expansions on either side of the isthmus 
form tw'o centers. The w'riter cannot follow' his statement that “there 
seemed to be an intermediate stage of calcification of cartilage prior to 
actual osteogenesis, and into this calcified cartilage the real bone centers 
developed following the blood vessels”. It is clear that in endochondral 


VOL. XXII, NO. 1. JANUARY 1040 



12 


H. H. HITCHCOCK 



Fig. 8 

Drawing of ossifying laminae of 146-millimeter foetus prepared by Skarda's 
technique. Trabeculation of the laminae is well shown with homogeneous 
border of advancing calcification. The nariowest and thinnest pait of the os- 
sified area is at the isthmus. At this time the isthmus is composed of a narrow 
core of bone surrounded by cartilage. 

bone, vascular infiltration of the cartilage is always followed by calcifica- 
tion and, finally, by osteogenesis. If the author has interpreted his 
meaning correctly, Willis describes a stage in which two osteogenic centers 
occur in the half arch separated by calcified cartilage. The writer’s ob- 
servations in no way agree with this interpretation. Furthermore, they 
are not borne out by Willis’s photomicrographs. This appearance is more 
apparent than real, due to the hourglass shape of the ossific center and 
the large central blood lake in the constricted portion. 

Experimental Observations 

Experiments were carried out on stillborn children varying in age 
from eight months to term and on infant cadavera up to ten months post- 
natal. It was found that hyperflexion of the spine, often of very moder- 
ate degree and with little force, readily fractured the neural arch in the 
lower lumbar region. Such fractures, in the majority of instances, were 
bilateral, but unilateral fracture could be produced by combining flexion 
with lateral bending and some torsion. The production of such fractures 
in the lumbar region by hyperflexion is readily understandable in terms of 
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leverage. tlir greatest tensile form fulling at tin* end of the lever at the 
junction between the fixed and relatively mobile portions of the spine. 

In addition, it should be borne in mind that, of the movements of the 
lumbar column, flexion is far more restricted than extension. Virchow 
pointed out many years ago that in flexion the lumbar column simply 
straightens out. while extension increases the lumbar curve. By actual 
measurement, the movement of the lumbar column in flexion is scarcely 12 
degrees from the perpendicular, whereas in extension it amounts to more 
than 25 decrees. It is apparent, therefore, that, if flexion is slightly 
forced, great leverage is exerted upon the neural arches with the vertebral 
bodies as fulcra, which is resisted by ligaments and soft structures only. 
Such a force naturally has its 
maximum effect upon the lower 
lumbar neural arches, which 
fracture at their weakest part, — 
namely, the isthmus or pars 
in t era rtieu laris. Unilateral 
fracture is not unexpected, for 
the laminae have not yet fused. 

On examination, in known ex- 
amples of separation of the arch, 
the fracture followed in very 
close fashion the direction of the 
defect. In addition, the frac- 
ture passed through material 
which was predominant!}' 
cartilaginous. 

Attempts at hyperextend- 
ing the spine completely failed 
to fracture the laminae. If the 
position was forced, tearing of 
the anterior longitudinal ligament and separation of the vertebral bodies 
ensued. 

These findings greatly strengthen the traumatic theory of the genesis 
of spondyloschisis and rob this view of many of its objections. Such a 
force could be applied in flexion during delivery or shortly after birth. 
If the fracture occurred in early infancy or in childhood, it would account 
for the findings of union by fibrous tissue or cartilage, the development 
of a pseudarthrosis, such as has been reported in different specimens, the 
absence of healing, and unilaterality. There is much to be said for the 
suggestion of Brailsford that “spondylolisthesis and other conditions 
which narrow the pelvis lead to great difficulty in obstetrics, and the child 
is sometimes so forcibly pulled, crushed, twisted, or turned that the skull, 
ribs or limbs are broken or birth palsies produced. Therefore, while 
spondylolisthesis in the mother leads to difficulty in childbirth, difficulty in 
childbirth may lead to spondylolisthesis in the child.” 


view of the fifth 
specimen of six 




Fig. 9 

Posterolateral (oblique) 
lumbar vertebra from a 
months. Note the compactness of the bone 
formation in the lamina and pedicle with a 
junctional constricted zone of more or less 
structureless bone between. Ossification of 
the superior articular process is extending as a 
promonton.' from the pedicle side of the junc- 
tional area. The inferior articular process is 
forming in conjunction with the lamina. 
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SUMMARY 

In the three cases of spondylolisthesis which have been presented, 
roentgenographic evidence of progressive slipping of the fifth lumbar 
vertebra on the sacrum has been shown. It is suggested that trauma 
during delivery or shortly afterward may be the cause of this defect. 

The author wishes to thank Dr. ,T. B. Saunders, Professor of Anatomy at the Uni- 
versity of California, for his invaluable assistance and advice and for permission to review 
the University’s collection of foetuses. 
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TUBERCULOSIS OF THE MANDIBLE 


BY C. M. MENG, M.D., PEKING, CHINA 

From the Division of Orthopaedic Surgery, Department of Surgery, Peiping Union 

Medical College, Peking 

Tuberculosis of the mandible is considered a rare disease. Before 
1922, according to Chapotel, only fifty cases were recorded in the litera- 
ture, and since that time reports on tuberculosis of this bone have been 
very infrequent. The following clinical study was prompted by the in- 
creasing number of mandibles affected by tuberculosis observed in this 
Clinic during the last two and one-half years. 

In a period of seventeen and one-half years (January 1922 to June 
1939), fourteen cases of tuberculosis of the mandible were observed in the 
Peiping Union Medical College Hospital. Of these, only one was seen 
before 1931, while eight cases were encountered within the last two and 
one-half years. This does not mean that the incidence of this condition 
is increasing rapidly. Rather, it suggests that, because of its rarity, 
tuberculosis of the mandible hitherto has not been considered regularly 
in the differential diagnosis of destructive osteomyelitic lesions of this 
bone. It is interesting to note that, among the fourteen cases observed, 
five were diagnosed clinically as tuberculosis and one was considered as 
probable tuberculosis, while chronic suppurative osteomyelitis was the 
clinical impression in the remaining eight cases. Roentgenographically, 
however, the diagnosis of tuberculosis was made in only three cases, 
probable tuberculosis in one case, and osteomyelitis in the remaining ten 
cases. In two cases of multiple lesions, involving both the mandible and 
the skull, the lesions of the skull were diagnosed roentgenographically as 
tuberculous, while those of the mandible were considered to be osteo- 
myelitic. In 1934, Baranoff reported 185 cases recorded as osteomyelitis 
of the mandible and observed within a period of ten years (1922 to 1932) 
in the same Hospital. In view of our recent observations, the question 
may be raised as to whether, in some of the more than 50 per cent, of his 
cases that were so diagnosed but were not treated, tuberculosis might not 
have been the etiological agent. 

Tuberculosis of the mandible apparently affects both sexes equally. 
In this series, eight patients were male and six were female. According 
to Chapotel, more than 60 per cent, of such lesions are seen in patients 
under fifteen years of age. The ages of our patients, at the time of ad- 
mission, ranged from four to forty-eight years. In only one case did the 
patient’s age fall within the first decade, whereas in the majority of the 
cases the ages fell within the second and third decades (six in the former 
and five in the latter), and in two cases, the ages were above forty years. 
The average age on admission was twenty-two and two-tenths years. In 
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ten out of the fourteen cases (71.4 per cent.), the disease was said to have 
existed for not more than six months. The shortest duration was one 
month, and the longest, two years. The right side of the mandible was 
affected almost twice as often as the left (the right in nine cases, the left 
in five). 

Local injury is often blamed for the localization of a tuberculous lesion 
in a bone or a joint, but a distinct history of trauma in the cases in this 

series is lacking. Dental caries has been con- 
sidered by many writers -• 7 > 9> 10 as playing a 
definite role. Caries of teeth was recorded in 
two of our cases, but, in both, the caries was 
not on the same side as the tuberculous lesion 
of the mandible. It was observed that the 
majority of our patients with tuberculosis of 
the mandible were poor, undernourished, and 
had associated pulmonary lesions. 

The onset of the disease, as a rule, is very 
insidious. In some of our cases, the patients 
were unable to tell definitely when or how the 
disease had started. However, a great ma- 
jority (eleven or 78.5 per cent.) gave a history 
of having had single or repeated attacks of so- 
called toothache prior to the development of a 



Fig. 1-A 



Fig. 1-B Fig. 1-C 

Tuberculosis of the mandible in a female (No. 44112), aged twelve years Asso- 
ciated lesions: tuberculosis of lungs, skull, left elbow, right ankle, and metatarsals 
of left foot. Operation was not performed on the mandible, but tuberculosis oi the 
skull was proved by smear and guinea-pig inoculation from pus aspirated from the 
abscess. 
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visible swelling of the jaw. Two patients gave no history of pain, and. in 
one case, the question of toothache was not mentioned in the record. In 
certain instances, the pain had been so mild that only after careful que— 
< ioning did the patients recall that some kind of aching sensation had h'-cn 
present before the disease had fully developed. Some of the more intelli- 
gent patients characterized their “toothache” as a feeling of distention 
and pressure. In one case, however, the disease was said to have been 
preceded by typical acute attacks of toothache. 

Local swelling (Fig. 1-A) was complained of by every patient. In 
man}’ cases, it had appeared gradually, but in some it was compara- 
tively acute and was accompanied by pain and tenderness. A tvpical 
acute inflammatory swelling was never observed. In some cases, the 
swelling extended from the pro-auricular area almost to the chin, and in 
others it involved a less extensive area along 
the body of the lower jaw. In the beginning, 
the swelling commonly was said to have been 
firm, usually not painful, and only occasionally 
slightly tender. In some cases, the swelling 
was said to have appeared and to have dis- 
appeared irregularly, but in all cases it gradu- 
ally became softer and eventually ruptured 
spontaneously either into the oral cavity along 
the periodontal tissues, or outside along the in- 
ferior border of the lower jaw, or in the pre- 
auricular region, forming various numbers of 
sinuses (Figs. 2 and 3-A) from which small 
sequestra at times were discharged. In twelve 
cases, sinuses were found on the outside of the 
jaw, and, in the remaining two cases, peri- 
odontal sinuses were present. Six patients had 
both intra-oral and extra-oral sinuses. 

Secondary infection usually was present, 
and purulent material escaped from the sinuses. 

When drainage was poor, there was more pain 
and tenderness. Generally there was little 
reaction of the tissues surrounding the sinuses. 

The scanty granulations looked pale, and the 
edges of the wounds sometimes appeared undermined. Healed wounds 
presented a contracted appearance, with scars adherent to the underlying 
bone. In those cases with intra-oral sinuses, the gingival tissues looked 
puffy, anaemic, and occasionally slightly ulcerated. The tooth or teeth 
in the area of the lesion occasionally became loose. Indeed, in one case 
some of the teeth had become so loose that the patient had picked them 
out himself. Aside from a single case in which there were extensive 
ulcerative lesions involving the mucous membrane of the cheek, the gum, 
the palate, and the tonsillar region, due to an associated acute infection 



Fig. 2 

Tuberculosis of the right 
side of the mandible in a 
male (Out-Patient Depart- 
ment No. 402678), aged 
forty-two years. The l e 
sion chiefly involves the 
periodontal tissues, and verv 
little change of the mandi- 
ble is demonstrable in the 
roentgenogram. Note the 
location of the sinus in the 
right cheek. Associated le- 
sions: not determined. 
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Fig. 5 


Tuberculosis of the mandible in a male 
(No. 651S7), aged forty-eight years. Note 
the extensive lesion involving the ramus 
from the condyle to the angle of the 
mandible. The entire posterior portion of 
the ramus has sequestrated and has been 
displaced downward to the level of the 
hyoid. Note also a semilunar lesion at the 
inferior border of the body of the mandible. 
Associated lesions: none. Lungs clinically 
negative. 

form, in which the alveolar process i 
of the tuberculous gingival tissues or 


common. In this series, they were 
observed in five cases, in each of 
which the lesion was situated in the 
ramus (Figs. 3-B, 5, 6, and 7). 
The lesion maj' involve the angle 
of the mandible (Figs. 1-B, 6, and 7) 
or the alveolar process of the bodj r 
(Fig. S). Occasionally, a cj'st-like 
cavity maj' be noticed in the body 
of the mandible below the roots of 
the bicuspids and the first molar 
tooth (Figs. 4 and 9). The outline 
of the cavity maj r be indistinct. 
In the cavity, faint bone shadows 
may be indicative of thin small 
sequestra. The cortex of the bone 
may be very slightly expanded 
over the cavity, but this expansion 
hardly reaches significant dimen- 
sions before spontaneous rupture 
takes place and a sinus is formed. 

Chapotel described four clinical 
forms of tuberculosis of the mandible: 

1. The superficial or alveolar 
involved either by direct extension 
y way of a deep carious tooth. The 



Fig. 6 


Tuberculosis of the mandible in a 
female (Out-Patient Department No. 
372382), aged fourteen years. Note the 
pathological fracture through the angle of 
the mandible. Associated lesions: tuber- 
culosis of lungs, skull, ulna, metacarpals, 
and metatarsals. 



Fig. 7 

Tuberculosis of the mandible in a 
female (No. 67490), aged sixteen 
years. Note the pathological frac- 
ture through the angle of the mandi- 
ble. Associated lesions: tuberculosis 
of lungs. 
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Fig. S Fig. 9 


Tuberculosis of the mandible in a male 
(No. 50SGS), aged nineteen years. Associ- 
ated lesions: tuberculosis of lungs and ribs. 

course is usually chronic, and necrosis 
of bone is progressive, with forma- 
tion of abscesses and fistulae. 


Tuberculosis of the mandible in a 
male (No. 67492), aged twenty-one 
years. Note the cyst-like lesion in 
the body of the mandible, which is 
slightly expanded inferiorly, and the 
presence of sequestra in the cavity. 
Associated lesions: tuberculosis of 
lungs. 


2. The deep or central form, in which the lesion involves the angle of 
the mandible. It is found, according to Chapotel, almost exclusively in 
children during the period of eruption of the molar teeth. 

3. The diffuse form, characterized by progressive extensive necrosis 
of the mandible, which at times involves the temporomandibular articula- 
tion following a period of swelling and suppuration. Painless patho- 
logical fracture may occur. Severe general symptoms, accompanying 
a wide spread of tuberculosis affecting the liver, the lungs, the kidneys, and 
the meninges, are characteristic of the fatal aspect of this form. 

4. The acute osteomyelitic form, in which, as the name implies, the 
sudden onset, the acute local and general manifestations, and the rapid 
course simulate those of an acute osteomyelitis of the mandible. This 
form is, however, very rarely observed. 

Of the fourteen cases of this series, diagnosis was definitely established 
in twelve by pathological study of the tissues (Fig. 10). Multiple osseous 
lesions were present in each of the remaining two cases. In one, guinea- 
pig inoculation with pus obtained from the lesion of the skull was positive 
for tuberculosis, thus indirectly confirming the clinical diagnosis of tuber- 
culosis of the mandible. In the other case, tuberculous lesions involving 
the radius, the spine, the elbow, and the skull, together with positive 
chest findings, furnished supportive evidence as to the nature of the co- 
existing lesion of the mandible. 

As yet, no standard method has been described for the local treatment 
of tuberculosis of the mandible. Operative treatment usually consists 
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Photomicrograph of » section of <i 
07-HKJ), showing tubercle formation. 
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sue removed from the mandible (Xo. 


in incision and drainage, sequestrectomy, and partial osteotomy. Seven 
patients wore finis treated. Healing was obtained in two patients ob- 
served for periods of five months and two years respectively. Improve- 
ment was observed in four patients, of whom three have been under treat- 
ment for a relatively short time. One patient was definitely worse after 
the operation, because of a reactivated pulmonary lesion. Occasionally, 
improvement may be obtained following radical resection of the mandible 
in patients with extensive lesions, 6 but this procedure is hardly justifiable 
in the average case. In two instances, only loose teeth were extracted: 
in one of these a small sinus healed, but broke open again intermittently; 
while in the other, in which active pulmonary tuberculosis was present, 
the condition became worse. One patient, who showed little change 
in the mandible roontgcnographicnlly, but who had a small sinus near 
the third molar and an external sinus at the angle of the mandible, was 
treated with thymol, both externally and by mouth, for four and one-half 
months. Incision and drainage of an abscess of the jaw were performed 
later. The sinuses healed promptly and were observed to have remained 
healed when the patient was seen a year later in follow-up examination. 
Three patients were not treated because of their multiple skeletal and 
pulmonary lesions, and one patient disappeared from the Clinic. 

COMMENT 

The rarity of tuberculosis of the mandible is not purely accidental. 
Two fact ors may be responsible. First, the mucous membrane of the oral 

THU JOURNAL OF RONE AND JOINT SURGEH1 



26 


C. M. MKNG 


an insidious onset with or without preceding attacks of “toothache” and 
accompanied by a discharging sinus, and if the roentgenograms show a 
varied extent of necrosis of bone without much evidence of involucrum, 
one must be on the lookout for a tuberculous lesion of the mandible. The 
simultaneous presence of a painless pathological fracture of the mandible 
and the coexistence of other tuberculous lesions, especially of the bones of 
the face and of the skull, make a diagnosis of tuberculosis of the mandible 
very likely. 

The treatment of tuberculosis of the mandible has not yielded grati- 
fying results in most cases. From the study of this series of cases, the 
author feels that general treatment of the patient should be the essential 
consideration. Tuberculosis of the bone, irrespective of its mode of in- 
fection, is an expression of a general disease as well as a local lesion. It is 
not logical, therefore, to expect a prompt cure of the local lesion of the 
mandible while the patient harbors tuberculous foci elsewhere in the body 
and the general health is far below par. In order to improve upon the 
results of the treatment of this lesion, it may be pertinent to suggest that 
those who reside in districts in which tuberculosis is prevalent should be 
tuberculosis-conscious whenever an osteomyelitic lesion of the mandible 
is dealt with, so that an early lesion may not be passed by unsuspected; 
and also that before, during, and after the treatment of the local lesion a 
general antituberculous regimen should be instituted. 

SUMMARY AND CONCLUSIONS 

Tuberculosis of the mandible, although heretofore considered to be 
rare, has been observed not infrequently. Of the fourteen cases reported 
in this paper, eight were seen within a period of two and one-half years. 
The majority of the patients belonged to the second and third decades of 
life. Swelling, discharging sinuses, and, occasionally, trismus of the jaw 
were the chief complaints. About 43 per cent, of the patients in this series 
had tuberculous lesions in other bones of the body, and tuberculosis of the 
skull was coexistent in 29 per cent. In ten of the cases in which the chest 
was studied roentgenographically, evidence of tuberculosis either in the 
lungs (eight cases) or in the pleura (two cases) was seen in 100 per cent. 
Pathogenically, it appears that the tuberculous infection of the mandible 
is almost always hematogenous, originating from a primary focus else- 
where in the body, most likely in the lungs, although the mandible may be 
involved from extension of a tuberculous lesion of the mucous membrane 
of the oral cavity or from infected gingivae about carious teeth. Ra- 
tional therapy must emphasize general antituberculous measures in 
addition to local treatment of the tuberculous lesion of the mandible. 
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THE INTERPRETATION OF SCIATIC RADIATION AND THE 
SYNDROME OF LOW-BACK PAIN * 

BY A. STEINDLER, M.D., P.A.C.S., IOWA CITY, IOWA 
Professor of Orthopaedic Surgery, The State University of Iowa 

It should be anticipated that the great majority of cases of low-back 
strain are due to minor injuries to the soft tissues, but it is difficult to 
establish the pathological corollary of these lesions. They are transitory; 
the opportunities for biopsy are scarce; and, lastly, our pathological knowl- 
edge of the minor lesions of soft tissues is rather limited. On the other 
hand, if it is conceded that these lesions are essentially traumatic or at 
least mechanical in nature, then it would seem necessaiy only to identify 
the structures involved in order to apply the law of analogy in the inter- 
pretation of the complaint and the symptoms which present themselves. 

All over the body, strain and tears of the tendinous and periosteal 
attachments of muscles manifest themselves by identical signs, — the dis- 
tinct and sharply defined pressure point; a certain attitude of relief, in- 
voluntarily assumed to prevent further strain; and the tendency of the 
involved structures to respond favorably to immobilization. This is as 
true of the tennis elbow produced by lesion of the origin of the radial ex- 
tensors of the wrist as it is of some lesions in the shoulder-joint capsule, 
which are due to tears or strain of the tendinous insertions. Likewise, 
all over the body the ligamentous structures respond to strain and stress 
in similar manner, except that the strict localization changes with the de- 
gree of depth and the accessibility of the structure to the palpating finger, — 
for example, strain of the deltoid ligaments of the ankle and of the 
collateral ligaments of the knee. The same is true of the lesions of the 
highly sensitive fascial structures, such as the iliotibial band; and, lastly, 
strain of the muscles, of traumatic or static nature, manifests itself all over 
the body by the same vague tenderness, muscle induration or contracture, 
and attitude of relief. 

Therefore, in cases of low-back pain, it should not be difficult to recog- 
nize the precise structure involved. Indeed, the observer will soon find 
that there are several stereotype patterns of pressure or “trigger points ” : 

1. The sacrospinalis syndrome (Fig. 1,1), producing a pressure point 
at the posterior superior or inferior iliac spine. 

2. The lumbosacral syndrome (Fig. 1 ,2), with a pressure point at 
the lumbosacral junction. 

3. The gluteal syndrome (Fig. 1, S), producing a pressure point at 
the gluteus maximus insertion. 

4. The transversosacral syndrome (Fig. 1, If), with a pressure point 
at the transversosacral articulation in cases of sacralization of the fifth 
lumbar vertebra. 

* Read before the Boston Orthopaedic Club, Boston, Massachusetts, June 10, 1939. 
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Fig. 1 

Grouping of “trigger points”. 

1: Sacrospinalis syndrome; J t : Tiansversosacral syndiome; 

2: Lumbosacral syndrome; 5: Tensor fasciae latae syndrome; 

3: Gluteal syndrome; 6: Myofascial syndrome. 

5. The tensor fasciae latae syndrome (Fig. 1, 5 ), with the tender 
point at the lateral border of the fascia and iliotibial band and a positive 
Ober sign. 

6. The myofascial syndrome (Fig. 1, 6 ), with vague tenderness along 
the sacrospinalis muscle and its fascial sheath. 

The great obstacle in the diagnosis of low-back pain is the frequently 
associated sciatic radiation. Principally, the confusion is due to the 
general assumption that sciatic radiation must necessarily mean direct 
sciatic irritation either of the nerve trunk or of its component radicular 
elements. On the grounds of this assumption, sciatic radiation has been 
interpreted by various observers as a pressure phenomenon along the 
entire course of the nerve. Nevertheless, with the exception of one or two 
clearly defined situations, there is absolutely no anatomical proof that 
direct nerve pressure is responsible for the sciatic phenomenon. 

DIAGNOSTIC GROUPS OF SCIATIC RADLATION 

1. The exceptional situation in which there is proof of direct pres- 
sure upon the sciatic-nerve roots obtains when the lesion is in the spinal 
canal, — for example, tumor, herniated disc, or hypertrophied ligamentum 
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flavum. A high degree of exactness can be claimed for the diagnosis 
in this type of case. It is based on the high incidence of clinical neuro- 
logical signs, the primary appearance of sciatic radiation, which is either 
simultaneous with or antecedent to the low-back signs, the high spinal- 
fluid protein, and the demonstration of a spinal block. 

2. The interpretation of the sciatic radiation as the effect of radicu- 
lar compression is much less well founded. In the group of congenital 
anomalies, the author believes that the claims of direct root compression 
are almost wholly lacking in proof. This applies to the assumption of a 
too-narrow intervertebral foramen; other congenital anomalies — such as 
tropism, laxity of the neural arch, spondylolisthesis, and sacralization — 
are, the author believes, only indirectly responsible for sciatic radiation, 
in that they facilitate and favor ligamentous and muscular strain, which 
give rise to the radiation in a manner to be considered later. 

3. The possibility that arthritic proliferations about the interver- 
tebral foramina and in the intervertebral canals may be responsible for 
direct compression of the sciatic roots cannot be denied, although proof 
of actual compression of the nerve in the foramen is still lacking. If the 
compression theory is accepted, it is strange that paraesthesia and signs 
of spinal irritation are not complained of in the sciatic radiation which 
follows low-back pain; yet such sensations are noted in the purely arthritic 
type. They may be referable to the nervus sinuvertebralis, described by 
Purkinje in 1845 and by von Luschka in 1850, which receives fibers from 
the sympathetic ganglion and supplies vessels and periosteum in the inter- 
vertebral canal. Still, paraesthesia and sensations of chill and heat, so 
often observed in the arthritic spine, are seldom seen in the sciatic radia- 
tion of the low-back pain. 

If a true joint is formed between the fifth lumbar transverse process 
and the sacrum, there is a possibility of the development of arthritis in 
this transversosacral joint. 

SCIATIC RADIATION OF PURELY REFLEX ORIGIN 

It seems to the writer that this deadlock in the diagnosis of sciatic 
radiation cannot be overcome unless we break away from considering 
direct mechanical irritation of the sciatic nerve or its component roots as 
the only possibility of the production of sciatic radiation in connection 
with low-back pain. It is the author’s contention that there is a large 
group of cases of low-back pain in which the sciatic radiation has nothing 
whatever to do with direct irritation either of the nerve trunk or of its 
roots, and that it is purely a reflex phenomenon, which follows and does 
not precede the low-back pain. Furthermore, it is the writer’s belief 
that the afferent branch of the reflex arc is furnished by the sensory fibers 
supplying the injured muscular, ligamentous, and aponeurotic structures 
and that the connection with the sciatic nerve is made not lower than the 
spinal ganglia and possibly in the spinal cord. To prove the reflex charac- 
ter of this radiation, it is first of all necessary to show that anatomically 
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(ho ((Trilory of the involved soft .structures of the low back is entirely 
separate from (he origin of the seiatic nerve. 

From the anatomical point of view, the soft structures of the back are 
entirely and exclusively supplied by the posterior primary division. This 
division supplies (he motor and sensory nerves to the long muscles of the 
back, their aponeuroses and periosteal insertions, and their muscle sheaths 
and superficial ligaments, and thereby forms one physiological unit. In 
addition to this, the tendinous attachment to the gluteus maximus as well 
as to (he tensor fasciae latae, the long posterior sacro-iliac ligaments, the 
ligamentnm sacrospinosum, the ligamentum sacrotuberosum, and, in- 
directly, (he piriformis, with its anatomical relation to the ligamentum 
sacrotuberosum, are all supplied by the posterior primary division 
(Poirier, Cunningham, Ingebrigtsen). 

Also, the deeper ligamentous structures of the sacro-iliac junction, 
the iliolumbar ligament, and the transversosacral joint in the case of 
sacralization are supplied either totally or in part by the posterior primary 
division in lumbothoraeic lesions (Pitkin and Pheasant). 

The proof which establishes the causal connection between the local- 
ized musculo-aponeurotic lesion and the sciatic radiation has been 
worked out recently by the writer and Dr. J. V. Luck. It rests upon the 
fact that, upon irritation of the so-called trigger point, the sciatic radia- 
tion is exaggerated; while, upon injection of this point with novocain, the 
local pain, as well as the sciatic radiation, at once disappears and the leg 
signs become negative. We hold that this test shows conclush r ely the 
connection between the local lesion in the back and the sciatic radiation, 
and that, because no anatomical connection between the peripheral 
sensory nerves exists in the two territories, it must necessarily be assumed 
that the sciatic pain in these cases is purely a reflex phenomenon. 

Of all groups of cases of low-back pain with sciatic radiation, this 
is one of the largest, comprising not less than 30 per cent, of the cases, 
according to our statistics. It is more than likely that the group is con- 
siderably larger, because there are many cases in which circumscribed 
pressure pain does not develop (for instance, the myositic group, in which 
the sciatic radiation is likewise a reflex phenomenon); yet, because of 
the absence of a circumscribed point, the novocain test cannot be carried 
out. Within this large group, several subdivisions may be distinguished, 
according to the localization of the pressure point: 

The Sacrospinalis Syndrome 

This is the most frequent type. The pressure point is well localized 
inside the posterior superior or inferior spine and within the sacral triangle; 
the leg signs are positive. 

B. S., female, twenty-one years old. The acute onset of low-back pain, centered 
medial to the right posterior superior spine, was followed by right sciatic radiation; the 
leg signs were positive. No scoliosis was present. Novocain injection of the trigger 
point abolished radiation for two hours, and the leg signs disappeared. The patient was 
cured by support. She was under observation for two years. 
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The Lumbosacral Syndroi?ie 

There is tenderness in the lumbosacral joint, the pressure point be- 
coming more definite upon backward bending, when the sacrospinalis 
muscle is relaxed. This syndrome indicates a lesion in the lumbosacral 
ligamentous system. 

E. V. H., male, thirty-five years of age. The patient gave a history of pain of 
insidious onset and of six months’ duration. Tenderness was present over the left 
lumbosacral joint, with left sciatic radiation. There was no scoliosis. Novocain injec- 
tion of the left lumbosacral joint gave complete relief for one hour, and the leg signs be- 
came negative. There was a recurrence of symptoms under conservative treatment. 
Relief was ultimately obtained by lumbosacral fusion. 

The Supraspinous-Ligament and Inlraspinous-Ligament Syndrome 

This syndrome is very similar to the lumbosacral syndrome. The 
pressure point is localized in the supraspinous ligaments between the 
fourth and fifth lumbar vertebrae or between the fifth lumbar vertebra 
and the sacrum, ancl becomes more definite upon hyperextension. Radia- 
tion is not infrequently bilateral, and the leg signs are positive. In these 
cases, if immobilization does not suffice, resection of the spinous processes 
may sometimes be necessary to relieve the impingement. 

M. M., male, thirty-four years of age. In this case, the pain, caused by a fall, was 
of sudden onset and of eleven years’ duration. Tenderness was noted over the supra- 
spinous ligament between the fourth and fifth lumbar vertebrae, with bilateral radiation. 
Hyperextension of the lumbar spine was painful; the leg signs were positive on the right. 
Novocain injection gave complete relief of local and radiating pain for several hours. 
Conservative treatment failed. Complete relief followed excision of the impinging 
spinous processes of the fourth and fifth lumbar vertebrae. 

The Gluteal Myofascial Sy?idro?ne 

Tenderness is localized lateral to the posterior inferior spine, with 
radiation down the posterior part of the thigh; the leg signs are markedly 
positive on that side. The condition is due to strain or injury along the 
line of origin of the gluteus maximus. 

F. W., male, thirty-five years old. The pain was of sudden onset and of four 
months’ duration. Tenderness lateral to the left posterior superior spine was noted. 
The leg signs were positive on the left. There was body shift to the right, with left 
sciatic radiation. Injection of three cubic centimeters of 1-per-cent, novocain into the 
trigger point abolished local and radiating pain temporarily ; the leg signs disappeared. 
Pain was relieved by conservative treatment. The patient was observed for one year. 

V. R., female, forty-three years old. The pain was of insidious onset and of ten 
months’ duration. There was tenderness lateral to the right posterior superior spine and 
at the right mid-gluteal region, with sciatic radiation on the right. The leg signs were 
positive. Novocain injection relieved local and sciatic pain for two hours; the leg signs 
disappeared. Conservative treatment afforded no relief. Stripping of the right pos- 
terior superior spine (release of myofascial tension) gave complete relief. The patient 
was observed for one year. 

The Transversosacral Syndrome 

This is produced by arthritis or ligamentous strain. It is seen in 
sacralization of the transverse process. The tenderness is directly over 
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the Iransvorsosacral joint, with radiation down the posterior thigh; f|,,. 
leg signs arc positive. Resection of the articulation is often ner-f rv 
if immobilization docs not give relief. 

W. A., mule, eighteen years old. The pain was of insidious omet and of fix 
duration. Tenderness was present over the left transvcrsosacral joint and the 
sciatic notch, with sciatic radiation on the left. The leg signs were positive. Tin re v, 
body shift to the right, with sacralization of the fifth lumbar vertebra on the left. Novo- 
cain injection into the left transvcrsosacral joint relieved local and sciatic pain for one 
hour; the leg signs disappeared. Conservative treatment was unsuccessful, while trans- 
versectomy gave relief. The patient was observed for two years. 

N. M., female, eighteen years of age. The pain was of insidious omet and of m 
years’ duration. Tenderness medial to the left posterior superior spine, with left sciatir 
radiation, was noted. The leg signs were negative. Roentgenographic examination 
showed sacralization of the fifth lumbar vertebra on the left. Injection of three cubic 
centimeters of novocain into the transvcrsosacral joint abolished local and radiating pain 
After conservative treatment had failed, fusion of the transvcrsosacral joint afforded 
complete relief. The patient w-as observed for seven months. 

The Tensor Fasciae Lalae Syndrome 

It is in cases of this type that the Ober operation is performed - Dm 
tenderness is over the lateral aspect of the posterior superior spine and 
extends down the gluteal region over the posterior border of the iliotibial 
band as far as the trochanter. In many of these cases the Ober sign j s 
positive, but it is significant only if associated with tenderness of the 
iliotibial band. The strain is in the entire aponeurotic structure which 
covers the gluteus maximus and blends with the iliotibial band. There- 
fore, release of this strain at any point very often breaks the reflex arc 
as in the Ober operation. 

R. McK., male, thirty-six years old. The patient gave a history of pain of sudden 
onset. Tenderness lateral to the posterior superior spine was noted on the left, with left 
sciatic radiation (secondary). The leg signs and the Ober sign were positive. Novocain 
injection lateral to the left posterior superior spine gave complete relief of local and 
radiating pain, and the leg signs disappeared. Tensor fasciotomy gave complete relief 
for one month, follow-ed by a recurrence. Another novocain injection gave complete 
temporary relief of both local and radiating pain, proving the seat of pain to be in the 
musculo-aponeurotic system of the back. Traction, crutches, and a corset afforded 
complete relief. The patient was observed for fifteen months. 

In this case, the failure of the fasciotomy was due to the fact that 
the tensor fasciae latae symptom was only part of the complex. The 
strain extended farther back into the thoracolumbar fasciae. Prolonged 
immobilization accomplished the result. 

CONCLUSIONS 

It seems that, if one recognizes the reflex character in a large number 
of cases of low-back pain with sciatic radiation, the entire aspect of the 
prognosis and treatment changes. It becomes evident that the sciatic 
radiation stands or falls with the success or failure of immobilizing 
treatment for the local back lesion, — whether this immobilizing treat- 
ment consists in merely external immobilization by plaster cast or ex- 
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ternal appliance; or in internal fixation, if external immobilization is in- 
adequate; or even in the elimination of a painful joint by resection, as in 
the transversosacral syndrome; or in the relief of the tension which cannot 
be accomplished by immobilization, as in the operation of Ober. 

Since the publication of the former paper on the novocain diagnostic 
test, Dr. Luck and the author have information on the end results of 
immobilization treatment of low-back pain with sciatic radiation. In 100 
consecutive cases apparently suitable for the test, the test was positive 
in sixty-nine and negative in thirij^-one. Of the sixty-nine cases in which 
the test was positive, the end results were good in fifty-eight, or 84 per 
cent., and poor in eleven, or 16 per cent. Of the thirty-one cases in 
which the test was negative, the end results were good in six, or 20 per 
cent. , and poor in twenty-five, or 80 per cent. The type of immobilization 
ranged from bed rest with traction, casts, and braces to fasciotomy, 
transversectomy, and fusion. 

We feel that, in a considerable proportion of the cases of low-back 
pain with radiation, the recognition of the reflex character is essential 
for rational diagnosis and treatment of the condition. 
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TREATMENT OF CONGENITAL TORTICOLLIS 


BY ROBERT SOEUR, M.D., BRUSSELS, BELGIUM 
GENERAL CONSIDERATIONS 

Treatment of congenital torticollis should have three objectives: 
(1) correction of the contracture, (2) avoidance of visible scars, and (3) 
reduction to the minimum of the operative risk. 

Correction of the Contracture 

It is generally agreed that the treatment of congenital torticollis is 
essentially surgical. Many operative techniques have been recom- 
mended, the chief differences between them being the choice of the inci- 
sion, the length of the immobilization period, and the postoperative care. 
Among the methods which have been advocated are: low subcutaneous 
tenotomy; low open tenotomy in which the incision, several centimeters in 
length, follows the clavicle and the upper border of the sternum; and open 
tenotomy at the mid-portion of the sternocleidomastoid or at the upper 
attachment of the muscle near the mastoid process. The main feature of 
all these procedures is that the muscle is attacked at a single point, — 
unipolar tenotomy. Because these methods have failed to prevent the 
formation of aponeurotic bands, which are forcibly stretched when the 
head is placed in a position of hypercorrection, other more radical opera- 
tions, such as partial or total excision of the muscle, have been described. 

To obviate these difficulties, the author uses a bipolar tenotomy after 
the manner of Putti, which consists in a subcutaneous division of the 
sternocleidomastoid at its lower insertion, followed by an open tenotomy 
near the mastoid process. The bands which remain after section of the 
lower insertion automatically disappear when the sternocleidomastoid is 
severed at the level of its upper attachment. 

A long plaster cast, extending from the iliac crests to the top of the 
head, is applied and maintained for a period of two months. It is the 
author’s belief that if immobilization is not maintained for such a period 
the operation will result in failure. An incontestable advantage of pro- 
longed immobilization is the fact that postoperative physiotherapy is not 
required; none of the author’s patients have received massage, exercises, 
Schanz collars, or leather braces. After removal of the cast, the writer 
has never seen a case of contracture of the healthy muscle on the opposite 
side. Moreover, atrophy and loss of function of the tenotomized muscle 
need not be feared. In fact, the operation effects a lengthening of the 
muscle at its attachments; fibrous callus, true tendon, is formed at the 
site of the musculotendinous portion. 

Avoidance of Visible Scars 

A large incision at the level of the clavicle, of the sternum, or of the 
mid-portion of the muscle often causes a visible scar. As the skin is under 
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tension when the neck is kept in a position of hypercorrection, often the 
line of incision becomes hard and keloid. The combination of the inferior 
subcutaneous tenotomy and the superior open tenotomy never produces a 
visible scar at the lower part of the neck; the scar which is located near the 
mastoid process is hidden by the ear and the hair. Thus the only ad- 
vantage of the subcutaneous operation (absence of scar) may be realized 
and at the same time a complete operation may be performed. 

Reduction to the Minimum of the Operative Risk 

The author often performs the operation with the patient under local 
anaesthesia, — novocain infiltration of the two operative areas. In the 
case of a very young or an extremely timid child, general anaesthesia 
should be used; the operation never lasts more than fifteen minutes. At 
this point should be considered the technique of immobilization and the 
rapidity of its execution. The Schanz collar, which is easy to apply, is, in 
the author’s opinion, inadequate. A plaster cast is indispensable, but the 
application of a good cast under general anaesthesia requires one hour; 
this prolongs the period of anaesthesia and needlessly increases the opera- 
tive risk. Moreover, orthopaedic tables are poorly adapted to the model- 
ing of minerva casts. Although some surgeons postpone for a day or two 
the preparation of the cast, this is not satisfactory, for by that time the 
patient will have become restive. These facts have led the author to 
adopt Ducroquet’s method of preparing the cast before operation. 


PREPARATION OF PLASTER CAST 


If ith the patient in the upright position, a light, well-molded thoracic 
jacket, previously padded with cotton, is applied from the iliac 

crests to the sternal region 
in front and the seventh 
cervical vertebra in back. 
Formerly, it was the author’s 
practice to cover the well 
shoulder, but at present he 
prefers to leave both shoul- 
ders free. A plaster helmet 
is then applied; this helmet is 
surmounted by a crest made 
of light wood and covered 
i with plaster, which is to be 
j used as a handle. The ap- 
paratus is trimmed, so that 
the operative fields are left 





firom iliac 
With handle, 
fine. 


well exposed at the level of 
the lower insertions of the 
muscle and at the level of the 
occipitomastoid attachment. 
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Fig. 2 Fig. 3 

Two patients after bipolar tenotomy under local anaesthesia and completion of 
cast. The special apparatus which supports the upper part of the body can be seen. 
Note the inclination of the table and the sandbags on the chair. 


ANAESTHETIZATION 

When the plaster is dry, the patient is placed on the operating table. 
A non-sterile assistant sits near the head of the table and, by means of the 
handle on the helmet, turns the patient’s head as directed by the surgeon. 
If a general anaesthetic is required, this assistant administers it. When- 
ever possible, the author performs the operation with the patient under 
local anaesthesia. The skin and both extremities of the muscle are 
infiltrated with from ten to fifteen cubic centimeters of a 1-per-cent, 
novocain solution. If the patient is very young or timid, ethyl chloride 
and ether are given. 

BIPOLAR TENOTOMY 

The operating table is slightly inclined, so 
that the patient’s feet are lower than the head. 

The management of the operative fields is delicate, 
since it is necessary to work through a window in 
the plaster. 

A small incision, a few millimeters in length, 
is made along the superior border of the sternum 
or of the clavicle, depending upon whether the 
contracture is sternal or clavicular. If both heads 
of the muscle are contracted, the incision is made 
between the two attachments. With his left 
thumb and index finger, the operator pinches the 
tendon and makes it project under the skin in such 
a manner as to separate it from the vessels. In his 
right hand he holds a small scalpel, which he passes p IG . 4 

under the tendon, so that it is divided from back When the operation is 
to front. A click is produced, and the contracture anaesthesia ^Ifpatient 
of the muscle disappears. Eventually, through i s allowed ’ up on the 
the same incision and according to the same tech- ^J° ning ' Tl. ie .P.f r ] 

nique, the lower insertion of the muscle is cut. The play very 
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immediate correction obtained by this low tenotomy is not sufficient. As 
a matter of fact, if the patient’s head is inclined toward the well shoulder, 
tension of the muscle, especially in the upper part of the neck, will be noted. 
One should refrain from blindly exploring the deep tissues with the scalpel 
in an effort to free the aponeurotic bands. A compressed dressing placed 
in the wound is sufficient to check the relatively abundant amount of blood 
which escapes. The assistant exerts digital pressure until the end of the 
operation. 

The mastoid region is next considered. A fingerbreadth below it and 
directly under the superior insertion of the sternocleidomastoid, which is 
easily located, a horizontal incision, slightly concave toward the top and 
four centimeters in length, is made. With Kocher’s forceps, each bundle 
of muscle tissue, either from the mastoid process or from the occipital 



Fig. 5-A Fig. 5-B 

Right congenital torticollis. Patient ten years old at operation in August 1936. 



Fig. 5-C 


Fig. 5-D 


Nearly three years after operation, May 1939. The contracture has disappeared; 
the shoulders are horizontal; there is no visible scar; and the asymmetry of the face 
has disappeared. 
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region is lifted up and severed with the scalpel under visual control. In 
the course of these manoeuvres, one should not forget that the facial nerve 
emerges in front of the mastoid process and under the parotid gland and 
should at no time be uncovered or, above all, cut. 

The deformity is then hypercorrected by inclination of the head 
toward the well side and rotation of the face toward the involved side. 
It is thus seen that the neck is absolutely flat, the muscle being entirely 
flabby. The skin is closed by three or four linen sutures. 

COMPLETION OF CAST 

The patient is moved toward the head of the table, to which are 
strapped the legs, the abdomen, and the chest (the two latter regions are 
encased in plaster). The shoulders, the neck, and the head extend beyond 
the table. Formerly, the anaesthetist supported the head by grasping 
the handle on the helmet, and maintained it in a position of hypercor- 
rection, — inclination toward the well side and rotation toward the in- 
volved side, without flexion or extension. The author now employs as a 
substitute for the assistant’s hand a special piece of apparatus, which 
mechanically holds the patient’s head in place. This support is clamped 
to the back of a chair and to it is attached a hook, which grasps the handle 
on the helmet. This hook can be moved in three planes and fixed in the 
desired position. 

The patient’s shoulders should be in an absolutely horizontal position; 
therefore, the arms are symmetrically extended the length of the body, 
and the hands are strapped to the table (Figs. 2 and 3). After a sterile 
dressing has been applied, the helmet and the jacket are joined together by 
plaster bandages; the portion coveringthe chinshould be wellmolded. When 
this has been completed, only the patient’s eyes, nose, and mouth are free. 

POSTOPERATIVE CARE 

If the operation is done under local anaesthesia, the child is allowed 
up the same evening; otherwise he is kept in bed until the second or the 
third day after operation. He regains his equilibrium after a few min- 
utes and walks easily. He is discharged from the hospital at the end of 
from three to five days, and is allowed to resume his normal activities. 
The cast is worn for two months. The stitches are not taken out until 
the cast has been removed. For several days after the removal of the 
cast, the child holds the head in the hypercorrected position, and his 
equilibrium is disturbed, but the normal state is rapidly resumed, and 
the head becomes straight. The secondary deformities are spontaneously 
corrected in time. 

This procedure does not involve, either before operation or after 
removal of the cast, the prescription of massage or of the various exer- 
cises described in the classic textbooks. 

ANALYSIS OF CASES 

From 1933 to 1939, the author has personally employed the tech- 
nique described in forty cases of congenital torticollis. Since the results 
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TABLE I 

Summmiv or First Twenty Casks or Conoknital Torticollis Treated 


Cnw 

mm 

Arc 

(Years) 

'renditions 

Attachment 

Side 

Postoperative 

Follow-Up 

Remarks 

Mar. 

Male 

B 

Sternal 

Right 

1 year 


Boq. 

Kor. 

Male 

G 

Sternal and 
clavicular 

Left 

1 year, 5 months 


Female 

H 

Sternal and 
clavicular 

Left 

1 year 


Ivor. 

Female 

S 

Sternal 

Right 

1 year, 7 months 


Ca. 

Female 

G 

Sternal and 
clavicular 

Right 


Not followed 

Poi. 

Male 

10 

Sternal 

Left 

2 years, 5 months 

Forceps used at birth 

Ver. 

Female 

2 

Clavicular 

Left 

2 5 r ears, 6 months 


Evr. 

Female 

10 

Clavicular 

Right 

2 years, 9 months 


Gra. 

Male 

11 


Left 

2 years, 10 months 


Win. 

Male 

9 

Clavicular 

Right 

1 year, 5 months 

Mentally deficient 

Lac. 

Male 

15 

Sternal and 
clavicular 

Left 

3 years, 2 months 


Len. 

Male 

13 

Sternal 

Left 

1 year, 4 months 

Previous operation by 
another surgeon 

Tol. 

Male 

3 

Sternal 

Right 

3 years, 7 months 


Dut. 

Male 

4 

Sternal 

Right 

1 year, 9 months 


Dur. 

Female 

5 

Sternal and 
clavicular 

Left 

1 year, 8 months 


Yer. 

Male 

B 

Clavicular 

Right 

1 year 

Mentally deficient 

Gil. 

Female 

8 

Sternal and 
clavicular 

Right 

2 years 


Pla. 

Female 


Sternal and 
clavicular 

Left 

3 years 




10 

Sternal 

Left 

4 years, 2 months 




18 



4 years, 5 months 

Previous operation by 
another surgeon 


can be truly evaluated only after postoperative follow-up of a year or 
more, the data contained in this paper are from the first twenty cases 
treated from 1933 to April 1938. 

Sex: There were twelve males and eight females. 

Age: The youngest patient was two years of age, and the oldest was 
eighteen. Most of the patients were between the ages of six and twelve, 
but three were fourteen or over. In general, immediate operation is ad- 
vised. In the case of a newborn infant, however, operation is delayed 
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until the child is able to walk. The operation is never performed on 
children under two years of age. 

History: Two of the children were mentally deficient. In only one 
case was there a history of difficult labor and the use of forceps. Two 
patients had been operated upon by other surgeons, and the deviation 
had recurred. 

Clinical Aspect: In seven cases the contracture was sternal; in four 
cases it was clavicular; and in nine cases both insertions of the muscle 
were involved. Roentgenographic examination in all of the cases was 
negative for spina bifida. The three patients over fourteen years of age 
had marked secondary deformities, — scoliosis dorsalis and cervicalis and 
asymmetry of the face, shoulder girdle, and chest. 

Operation: Bipolar tenotomy (low subcutaneous tenotomy combined 
with high open tenotomy) was performed in all cases. In seventeen cases 
general anaesthesia was employed, and in three cases local infiltration was 
used. In the most recent cases, not included in this series, this propor- 
tion has been reversed, and the majority of the patients have been oper- 
ated upon under local anaesthesia. 

Postoperative Folloiv-Up: All of the patients were photographed before 
operation, and all except one were again photographed one year or more 
after operation. In three cases the follow-up period was one year; in six, 
between one and two years ; in five, between two and three years ; in three, 
between three and four years; and in two, more than four years. It is, of 
course, impossible to publish photographs of all of the twenty patients, 
but the author wishes to emphasize the fact that the photographs which 
are shown (Figs. 5-A through 6-F) have not been chosen from those 
illustrating the better results; they show the ordinary type of result 
which may be obtained by this operation. 

Results: In nineteen cases, comparison of the preoperative and post- 
operative photographs shows excellent results: in each case the head is 
perfectly straight, the shoulders are even, and there is no visible scar on 
the neck. In the one case in which a postoperative photograph could 
not be obtained, a report from the visiting nurse states that the result 
is excellent. The secondary deformities in patients less than fourteen 
years of age have been spontaneously corrected with growth. In the 
three patients over fourteen years of age, the secondary deformities have 
been little influenced by the treatment. 

CONCLUSIONS 

In patients under fourteen years of age, the treatment of congenital 
torticollis by bipolar tenotomy and immobilization in plaster in a posi- 
tion of hypercorrection for two months results in complete and permanent 
cure. In patients over fourteen years of age, correction of secondary 
deformities is not to be expected, but the improvement in the position of 
the head, neck, and shoulders is so striking that operation is definitely 
indicated. 
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Tetanus lias boon out* of the dread di-oa-e- throughout all i im<* 
because of the suffering ami high mortality with which it i- a k -o<int«d. 
At the Children’s Hospital, Los Angeles, during the pa-t eighteen year.-, 
the mortality rate has dropped from SO to S per cent. Of the surviving 
patients who have been examined, GO per cent, showed lesion- in the 
thoracic spine. It is felt that these two facts art' worthy of examination. 

The eases of twenty-eight patients, ranging from two to eleven years 
of age, seen in the wards of the Hospital since 1021, were studied for this 
report. Except for three cases of tetanus in very young infants, they 
represent the cases of tetanus seen in the Children’s Hospital during the 
years 1921-1030. 

All children were put. in darkened, quiet rooms, and were protected 
from unnecessary external stimuli. For the purpose of evaluating treat- 
ment, the cases have been divided into two groups: those observed from 
1921 through 1032 have been designated as Group I; those seen from 
1933 through 193S have been classified as Group II. (See Table I.) 

TABLE I 

Distiuuution and Moutai.ity in Twknty-Eigiit Casks or Tutanus 


Group 

Years 

No. of Cases 

No. of Deaths 

Mortality 
( Per Cent.) 

I 

1921-1932 

15 

12 

SO 

II 

1933-1938 

13 

1 

S 


Obviously this small number of cases cannot be accorded great 
statistical significance, but no one can deny that a definite improvement 
in mortality has been achieved in the past six years. It will be impossible 
to prove directly what factors have accounted for the increasing rate of 
recovery. However, the authors believe that they can clearly show that, 
in a high percentage of the cases, death was due to the treatment given; 
the cause for the improved mortality figures then suggests itself. 

* Read at the Annual Meeting of the American Academy of Orthopaedic Surgeons, 
Memphis, Tennessee, on January 18, 1939. 
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GROUP I 

During the years 1921 to 1933 the plan of treatment called for 
debridement and the injection of tetanus antitoxin in large amounts 
locally, intramuscularly, intravenously, and intrathecally. Very little 
sedation was given. Morphine, chloral hydrate, and magnesium sulphate 
were used with great caution. The patients in this group received from 
15,000 to 100,000 units of antitoxin. The patients who were given the 
smaller doses failed to receive larger amounts only because of their 
early death. 

Of the twelve deaths, eleven occurred within fourteen hours of the 
institution of treatment. Many of these patients had relatively mild 
cases, showing only a slow progression of symptoms up to the time of 
entry into the Hospital. In every instance, however, the reaction to 
treatment was the same. Within a few hours after the first treatment, 
the temperature rose to between 104 and 10S; the pulse rate ranged from 
140 to 200 per minute ; and the respiration was rapid and irregular. The 
patient became stuporous and soon expired without convulsions. In 
other words, the disease picture was changed from one of tetanus, with 
relatively low temperature and pulse rate and clear sensorium, to a condi- 
tion resembling the several diseases which are accompanied by signs of 
grave bulbar involvement. In the twelfth case in which the patient died, 
a temperature of 107 and a pulse rate of 180 developed shortly after the 
first treatment. The patient remained practically moribund (in spite of 
continued therapy) and died forty-eight hours after treatment was insti- 
tuted. Each of the three patients who recovered showed a similar but 
less serious reaction. After short periods of grave uncertainty, the reac- 
tion subsided suddenly, but the tetanus improved more slowly. One of 
these patients had such severe reactions following each intraspinal injec- 
tion of antitoxin that the outcome was each time questionable. 

What was the cause of the sudden critical change in each of these 
patients? It was obviously some factor in the therapy, for the majority 
of the patients were in excellent condition when treatment was started. 
Within from three to fourteen hours eleven of the fifteen were dead ! The 
remainder suffered severe reactions. Every one of these patients had as 
part of the first treatment either intravenous or intrathecal injection of 
serum, or both. 

The five cases in which the spinal fluid was studied some hours after 
the intrathecal injection showed spinal-fluid cell counts of from 800 to 
4200, with from 80 to 100 per cent, polymorphonuclear leukocytes. The 
cell count in each instance had been normal at the time when the tetanus 
antitoxin was given. Autopsies were done on four of the patients who 
died suddenly, and in each instance showed marked medullary and 
cerebral oedema and mild to moderate inflammatory changes. Thus it 
appears that the hypersensitive central nervous system of the patient 
with tetanus cannot withstand the added insult of a sterile meningitis or 
increasing intracranial pressure, and twelve of the fifteen patients died. 
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Three of the ]):ili('n(s who died suddenly after the commencement of 
treat men! had intravenous but no intrathecal injection of serum. In 
none of these instances was the incubation period of the disease less than 
one week; in every case of previously normal temperature and pulse rate 
there was a dramatic rise to “bulbar heights”. Although it could not be 
proved, it was the authors’ feeling in retrospect that a serum reaction had 
caused cerebral oedema and consequent death. 

GROUP II 

When one considers the thirteen cases seen from the beginning of 1933 
to the present time, one finds an interesting situation. The one death 
occurred three hours after the first administration of 20,000 units of anti- 
toxin intravenously. In the last twelve consecutive cases the patients 
recovered. In eight of these twelve cases no serum was injected intra- 
thecally ; in the remaining four cases severe reactions followed the ad- 
ministration of serum intraspinally, but somehow the patients managed 
to survive a few critical hours. The temperature and pulse rate then fell 
rapidly, although tetanic activity continued. The authors could not help 
but feel that these dramatic elevations and subsequent rapid falls of 
temperature and pulse rate were entirely dissociated from the course of 
the tetanus. Although symptoms of tetanus had been present for a 
variable period of time, the reactions always occurred after treatment, 
and subsided long before the tendency to severe tetanic convulsions had 
disappeared. Two of the surviving patients who had had intravenous 
but no intrathecal injection of serum showed similar severe reactions, so 
it is impossible to ascribe all of these “bulbar crises” to sterile meningitis. 
In one of these latter cases, when death seemed imminent, it was decided 
to give hypertonic sucrose intravenously in the belief that the reaction was 
due to cerebral oedema. A dramatic improvement followed within a few 
hours. Most interesting and significant of all, perhaps, is the fact that 
the four surviving patients who received only local and intramuscular 
injections of serum were, with one exception, the only patients who did not 
have a frightening reaction following the commencement of treatment. 

In this group every patient received large doses of sedatives. Amy- 
tal, avertin, and, more recently, seconal were most commonly used. 

DISCUSSION 

One does not need to resort to mathematical analysis to appreciate 
that between 1921 and 1933 something was done to the patients that 
precipitated critical reactions and death. Between 1933 and 1938 similar 
severe, but fortunately not fatal, reactions were seen. In every instance 
they followed either intrathecal or intravenous administration of anti- 
toxin. Needless to say, all patients were tested for horse-serum sensi- 
tivity. Are we then to discontinue the intrathecal administration of 
tetanus antitoxin in juvenile tetanus? Emphatically yes! It has no 
theoretical or valid experimental advantage over the other routes of 
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administration, and, because of the severe reactions (sterile meningitis, 
cerebral oedema, and death) which follow its use, it is safe to state that it 
is a frequent cause of death in children so treated. 

What of the intravenous use of serum? Here the answer is not so 
clear. Admittedly, it is highly desirable to have antitoxin circulating in 
the blood stream as soon as possible after the diagnosis of tetanus is made. 
In recent studies on the blood levels of pneumococcus antitoxin, given 
intramuscularly and intravenously, it has been shown that there is a lag in 
titer of from twenty-four to thirty-six hours when the serum is given 
intramuscularly instead of intravenously . 1 Probably then, in spite of 
untoward reactions, serum should be given intravenously in severe cases. 
If, as has been conjectured, the sudden grave reactions are due to cerebral 
oedema as a result of serum reaction, adrenalin should prevent them. It 
is strongly recommended, therefore, that adrenalin be given in conjunction 
with the introduction of any serum into a vein. 

Small doses of serum should be injected about the infecting Avounds 
prior to their debridement. The intramuscular administration of serum 
proAddes a continuous, if relatively sIoav, supply of antitoxin to the blood 
stream. Although many of the patients in the authors’ series received 
more, it is felt that a total of from 30,000 to 50,000 units of antitoxin 
should prove adequate in practically any case of juvenile tetanus. 

The authors are convinced that sedation plays a tremendously im- 
portant r61e in the outcome of a case of tetanus. If, from the moment the 
child enters the admitting room of a hospital, he can be spared both the 
agony and the exhaustion of repeated severe convulsions, his chances of 
recovery will be enhanced greatly. The ideal sedative is one of Ioav 
toxicity and rapid absorption, with an anticonvulsive effect. Preferably 
it should not inhibit gag and cough reflexes. Effectiveness, when ad- 
ministered parenterally or by rectum, is an added asset. Countless drugs 
have been used to attain this. Amytal and aA r ertin have been found 
particularly valuable. Occasionally paraldehyde serves Avell. In three 
of their most recent cases the authors haA r e used seconal by rectum, Avith 
A'-ery gratifying results. Excellent relaxation has been achieved Avithout 
loss of consciousness or protractive reflexes. In spite of the relatively 
short duration of its action, it does not need to be repeated any more fre- 
quently than the other barbiturates; eA r en a short Avhile after receiving a 
large dose (from one and one-half to three grains), the child can be roused 
to take food and fluids. It has often been said that in seAmre tetanus one 
is uncomfortably Avedged betAveenthe likelihood of death from convulsions 
and the possibility of death from the tremendous doses of sedatives that 
are necessary. 

With the increasing recovery rate, there has also been a marked 
increase in the number of patients shoAving vertebral deformities. The 
possibility of preventing at least some of these by early and vigorous 
sedation naturally suggests itself. 

It must be apparent that the authors’ attitude toAvard the treatment 
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of tetanus is the direct antithesis of that of the workers who recommend 


tremendous doses of serum and very little sedation. Probably the lowest 
mortality rate that has been published for a large (and, therefore, signifi- 
cant) number of cases comes from a clinic which advocates huge doses of 
serum. The Los Angeles County Hospital reduced the mortality from 50 
to 14.6 per cent, during a period in which heroic doses of serum and little 
sedation were given.' How 


can one reconcile the authors’ 
views with such figures? It 
may be suggested that factors 
other than an increase in se- 
rum dosage may have played 
a part in reducing the mortal- 
ity in that Hospital. More 
important, probably, is the 
fact that a child may react 
differently to intrathecal and 
intravenous injection of serum 
than does an adult. It is not 
inconceivable that a moderate 
amount of medullary oedema 
in a child may cause more 
grave and lethal symptoms 
than it would in an adult. 
Certainly the smaller suba- 
rachnoid space in a child al- 
lows less room for swelling. 
The type of death that fol- 
lowed intravenous and intra- 
thecal administration of serum 
in the children in the authors’ 
series differed in no respect 
from the sudden death, due to 
cerebral oedema, which ac- 
companies virulent strepto- 
coccic infections in children. 2 
The latter type of death is 
rarely seen in adults. 

The second problem of 
convalescent tetanus — namely, 
spinal lesions — may be best 
appreciated by a roentgeno- 



graphie study. 


Fig. 1 


Reexamination of nine 
out of thirteen patients who 
had tetanus in childhood 


Roentgenogram of patient Xo. 3S-359S show- 
ing a veitical compression and slight wedging of 
the fifth, sixth, seventh, and eighth thoracic 
vei tebrae. 
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showed compression of thoracic vertebrae without demonstrable fracture 
lines. One vertebra was involved in two cases; two vertebrae, in one 
case; three vertebrae, in two cases; four vertebrae, in two cases; five 
vertebrae, in one case; and six vertebrae, in one case. The fifth thoracic 
vertebra was involved in eight cases; the sixth thoracic vertebra, in seven 
cases; the seventh thoracic vertebra, in six cases; the eighth thoracic 
vertebra in four cases; the fourth thoracic vertebra, in two cases; and the 
ninth thoracic vertebra, in two cases. In those cases showing the least 
involvement, the compression was limited to the anterior portion of the 
vertebral body. Where there was more severe involvement, the entire 
vertebral body was compressed from above downward. Most of the 
affected bodies were wedge-shaped. Where involvement was most 
severe, the density of the compressed bodies was increased. The inter- 
vertebral spaces were unchanged. The upper and lower borders of the 
affected bodies were smooth and straight, except in the most severe 
instances, where they were slightly concave in lateral projection. In 
some instances the compression reduced the height of the body to less than 
half the normal. The dimensions of the affected vertebrae in the frontal 
and the median planes were normal. There was no erosion of the pedicles 
or demonstrable enlargement of the spinal canal. There was no demon- 
strable destructive lesion or cold-abscess shadow. In cases of most severe 
involvement, there was a gentle posterior curvature of the spine in the 
affected region. There was no demineralization of the vertebrae. The 
involvement centered about the fifth and sixth thoracic segments, extend- 



Fig. 2 

Tracing of anterior border of thoracic vertebrae from the third vertebra to the 
eleventh in a normal individual lying supine and in the opisthotonic position, show- 
ing an increase in the dorsal curve in the hyperextended position. 


ing as high as the fourth and as low as the ninth, thus differing in location 
from kyphosis dorsalis juvenilis in which the changes are most severe in 
the eighth and ninth thoracic vertebrae and are almost always limited to 
the lower half of the thoracic spine. The reduction in height of the 
affected vertebrae may be greater than in kyphosis dorsalis juvenilis. 
No other bone changes were demonstrable in any of the cases. 

Based upon measurements of roentgenograms of the thoracic spine 
of several hundred infants and children, the authors believe that it is 
normal for each segment of the thoracic spine proceeding downward to be 
slightly greater in height than, or at least equal in height to, the segment 
above. This is in accordance with statements of anatomists generally. 
One investigator, however, in measuring the spinal segments of 102 per- 
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sons between the ages of eighteen and eighty-seven, found each caudal 
vertebra higher than the one above it, but the sixth thoracic segment 
he reported to be one millimeter lower than the fifth thoracic segment. 
His work applied to adults in whom postural changes may be effective in 
decreasing the height of the sixth thoracic vertebra. 

DIFFERENTIAL DIAGNOSIS 

In the differential diagnosis all the causes of collapse or shortening of 
vertebrae must be considered. 

Fracture of the vertebral bodies, as well as of other bones, has been 
described as occurring in adults following the convulsions of tetanus. 
In the authors’ series of nine cases of spinal deformity, following tetanus 
occurring in childhood, there was only compression. The line of fracture 
is seldom definite; the diagnosis rests upon deformity of outline and altera- 
tions in cancellous structure. Rarely is there callus. A compression 
fracture may vary from a slight break in the anterior or lateral margins of 
a body to a complete collapse of a portion of a body, usually the upper 
anterior portion. A comminuted fracture reveals extensive shattering of 
the vertebra. An old fracture shows osteophyte formation. The inter- 
vertebral disc above the fracture may be reduced in height, with concavity 
of the upper surface of the affected vertebra, sometimes with a definite 
shadow of herniation of the nucleus pulposus. So-called KiimmelPs 
disease is a vertebral fracture not recognized by the roentgen ray until 
collapse of the body occurs some time after the injury. 

Tuberculosis of the spine, chiefly a disease of childhood, shows an irreg- 
ular destruction of one or more vertebral bodies, followed by their collapse 
and the disappearance of the affected intervertebral disc. A fusiform 
shadow about the diseased area, usually best demonstrated in antero- 
posterior projection, results from the development of a perivertebral 
abscess, which may increase to a considerable size and may persist for 
years; this area may gradually become calcified during the process of 
healing. Thinning of the intervertebral discs may be the earliest sign of 
disease. 

Malignant lesions of the vertebrae, either primary or metastatic, may 
occur at any age, but are most frequently observed in adults past middle 
age. The primary focus is often evident. In later stages there is an 
angular deformity. A giant-cell tumor shows characteristic trabeculation, 
often extending into the processes. In the case of a sarcoma the appear- 
ance varies from complete localized destruction of the affected body in the 
rapidly developing growth to a mottled structure in the slowly growing 
fibrous type, which is indistinguishable from metastatic growth. A 
malignant lymphoma produces a blurring of outline and a mottled appear- 
ance, while Ewing’s sarcoma causes destruction ; yet both are radiosensi- 
tive. A myeloma is soft and produces rarefied lesions with multiple 
trabeculae, and gradual compression of the affected bodies is to be 
expected. Radiation may relieve the pain. A hypernephroma is a 
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destructive lesion without distinguishing characteristics. Metastatic 
carcinoma occurs rarely. A hemangioma shows a reduction of bone 
density with parallel vertical lines extending through the body. It is 
somewhat benign, but causes severe pain; radiation produces symptomatic 
cure. 

Osteomyelitis causes irregular rarefaction and new-bone formation. 
Rare in childhood, it has not been reported in infancy. 

Coccidiosis, actinomycosis, or blastomycosis produce irregular areas of 
destruction, usually in several bodies, but without collapse. Chronic 
perivertebral abscesses accompany these lesions, and the responsible 
organism may be isolated in the discharge from the sinuses. 

Lucs seldom involves the spine. Charcot’s lesion does not occur in 
the joints of the thoracic region. 

Typhoid fever causes localized areas of rarefaction near the corners of 
vertebral bodies, with local thinning of the adjacent discs and the subse- 
quent development of a heavy bony bridge about the focus or disc. A 
common occurrence is the complete obliteration of the cartilage and fusion 
of the adjoining vertebrae, with no evidence of disease remaining in or 
about the bodies. 

Osteoporosis ami metabolic disturbances — the rare forms of hunger, 
traumatic, or senile porosis of the spine — may present flattening of the 
vertebrae. The texture is porotic. Herniation of the nucleus pulposus 
is common. There is wedging, as well as an increase in the posterior 
curvature of the spine. The superior and inferior vertebral borders are 
concave, — the so-called “fish” spine. The entire vertebral disc becomes 
thickened and enlarged, usually due to increased fluid content, and this 
expansion brings about pressure on the bodies, with resulting concave 
formation at both inferior and superior borders. 

In hyperfunction of the parathyroid glands, in which there is a dis- 
turbance in calcium metabolism, there is usually a wide-spread demineral- 
ization involving all of the spine and other skeletal structures. In addi- 
tion, there will be one or more vertebral bodies, more especially at the 
thoracic level, where there is uniform shortening of the height of the body 
with all other dimensions normal. A similar compression of a vertebral 
body may be observed in cases of disturbed lipoid metabolism in young 
patients without uniform demineralization of other bones. 

Microspondylia is an aplasia of the entire vertebra. The vertical 
diameter, as well as the transverse and median diameters, is lessened. 

Platyspondylia has its genesis in a failure or a delay in the fusion of the 
lateral halves of the vertical anlage at its membranous stage of embryonic 
development, and manifests itself in three distinct types. Type I is 
characterized by an increase in width and a decrease in height of the verte- 
bra, and posterior spina bifida. The adjacent vertebral discs are usually 
increased in height, and the condition is most common at the fourth and 
fifth lumbar segments. Type II is usualty localized at the cervical and 
cervicothoracic regions, often associated with spinal anomalies of differen- 
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tiation, form, and number, with congenital maldevelopment of the ribs, 
elevated scapulae, and the short-neck syndrome. The affected vertebral 
bodies show an increase in their transverse diameters and a decrease in 
their vertical diameters, with an associated increase in thickness of the 
discs. Type III is usually localized, but it is rarely generalized. The 
outstanding symptom, noted in infancy, is an unusual flexibility of the 
spine of such marked degree that the patient cannot stand without sup- 
port. Sitting, the infant presents a long posterior curve and a forward 
inclination of the body, because of inability to support the head and trunk. 
In anteroposterior reontgenograms all the vertebral segments are ab- 
normally widened, their vertical diameters are lessened by one-half to 
one-third of the normal height, and their superior and inferior outlines are 
concave. The intervertebral discs are increased in height. Lateral pro- 
jection shows only the disproportion in the vertical diameters of the discs 
and bodies. In the localized form the general effect is a fusiform widening 
of the spine. 

Osteochondritis, epiphysitis, or kyphosis dorsalis juvenilis may involve 
one or more vertebrae during the first few years of life. There is irregu- 
larity of the vertebral outlines, with flattening and wedging of the verte- 
brae, followed by the stage of restitution in which the vertebral outlines 
appear dense and sclerosed with deformity. The intervertebral spaces 
are widened. There is an imbalance between the static demands and the 
static capacity, which is most likely to occur during the first and second 
periods of rapid growth of the spine. Involvement of the centrum of the 
vertebrae occurs in the first six or seven years of life. The superior and 
inferior vertebral epiphyses are affected during the ages of from nine to 
twenty-one. The involvement is usually most severe in the eighth or 
ninth thoracic vertebra and is almost always limited to the lower half of 
the thoracic spine. The changes in the vertebral bodies are confined to 
the superior and inferior surfaces. The typical early change is notching 
of the anterosuperior and antero-inferior corners of the bodies, producing a 
step-like appearance. The superior and inferior surfaces then become ir- 
regular, and prolapse of the nucleus pulposus into the body may occur. 
Collapse of the vertebral body progresses, giving rise to wedging. The 
anterior vertical height of the body, however, is never less than one-half 
the posterior height. Usually several vertebrae are involved. 

Extradural cysts of the spinal cord reveal enlargement of the spinal 
canal and erosion of the thoracic pedicles, in addition to the vertebral-body 
deformities characteristic of kyphosis dorsalis juvenilis. 

In foetal chondrodystrophy there is a widening of the vertebral bodies, 
with distinguishing irregularities of outline and of ossification. 

Osteochondrodystrophy, an allied type of dwarfism, in which the 
patients do not attain a bone age of more than twelve or fifteen years, 
shows a generalized decrease in height of the vertebral bodies, associated 
with a relative increase in height of the discs. The bodies are of various 
sizes and shapes, the most common outline in lateral projection being 
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irregularly ovoid and narrowest in front. The lime content is well main- 
tained, and the detailed structure approaches the normal. 

SYMPTOMS 

What are the symptoms referable to tetanic injury of the spine? 
Subjectively, none of the patients in this series have complained of pain or 
fatigue. Objectively, there are three observations to be made: (1) There 
is absence both of local tenderness and of muscle spasm; (2) motions of 
the affected segment are slightly restricted; (3) the affected area is marked 
by flattening rather than by kyphosis. The junction of each end of the 
flattened area with the normal spine appears slightly angulated. These 
changes are not striking. 

How may we explain these phenomena? Roberg 3 first called the 
attention of the English-reading world to this deformity in 1937 and of- 
fered an explanation of its occurrence. He states : “The opinion that con- 
traction of the spinal extensors alone could lead to an increase in the 
normal thoracic anterior concavity between the cervical and lumbar 
anterior convexities is contradicted by the fact that normal physiological 
contraction of the back muscles bends the entire spine backward . . . .” 
He, therefore, goes on the assumption that the dorsal curve is flattened in 
the opisthotonic position. Is this assumption correct? The authors 
believe that it is not, for Cunningham 1 shows a roentgenogram of an acro- 
bat whose body is bent so that his head and heels touch, yet the dorsal 
convexity of the thoracic spine is preserved. Again a roentgenogram of 
a normal person lying supine and in the opisthotonic position shows an 
increased dorsal convexity in the abnormal position. The authors are 
led, therefore, to have serious doubts as to the theory which Roberg pro- 
pounds, which is based on what they believe they have demonstrated to 
be a false premise. 

It is to be observed further that, with heavy sedation, the assumption 
of the opisthotonic position is relatively uncommon; a generalized 
rigidity of the musculature of the torso persists, but waxes and wanes 
irregularly. 

A much simpler explanation of the condition than that proposed by 
Roberg may be offered. It is axiomatic that any muscle contraction tends 
to approximate the ends of the muscles along an axial line. If, then, there 
is a spasm of the entire musculature of the torso, the tendency would be to 
approximate occiput and pelvis by an increase in the normal spinal curves. 
This being the case, it is apparent that the greatest force would be exerted 
on the bodies of the thoracic vertebrae, especially those nearest the apex 
of the curve, and on the pedicles and facets of the cervical and lumbar 
spine. 

It is the authors’ conception that a vertebral body, like a block of 
wood, breaks down under repeated blows. One can conceive a convulsion 
severe enough to fracture a vertebral body, and one can imagine that 
many minor tetanic convulsions would hammer the mid-thoracic bodies 
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until the whole structure crushed down within itself, giving the picture 
described. 

Assuming that this conception is correct, what shall be said of treat- 
ment? By the time anything can be done remedially for the patient, 
repair has occurred, and the deformity remains. As we find the condition 
practically symptomless, treatment has been found useless. 

CONCLUSIONS 

1. Small doses of serum are theoretically adequate. 

2. No intrathecal injection of serum should be given in juvenile 
tetanus. 

3. If serum is injected intravenously, it should be accompanied by 
adrenalin. 

4. Sedatives are life-saving in juvenile tetanus, and may prove of 
value in preventing vertebral deformities. 

5. In about 70 per cent, of juvenile patients who recover, compres- 
sion of one or more vertebrae near the apex of the dorsal curve occurs. 

6. Treatment of the spinal lesion is futile. 
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BOSTON, MASSACHUSETTS 

This paper is a presentation of the variations in the clinical and roent- 
gonographie appearance of epiphysitis of the spine in seventy-five patients 
during the course of the disease, with end-result data in twenty-seven. 14 ' 15 ' 17 

In all of these patients the diagnosis of spinal epiphysitis was con- 
firmed by competent roentgenographic examination. There were fifty 
females and twenty-five males. 2 The average age when first seen was 
13.3 years for girls and 16.4 years for boys. The youngest girl was nine 
years of age, and the j r oungest boy was eight and one-half years of age. 
Twenty-three patients had not reached puberty. There was a history 
of a similar spinal lesion in other members of the family in fourteen in- 
stances. In one family there were three children, all of whom showed 
a kyphos with changes in roentgenograms consistent with epiphysitis, 
and the father had a definite kyphos. In another family a brother and 
sister had this lesion. 13 

A history of definite trauma to the spine, preceding the onset of symp- 
toms, was obtained in nine patients. 10 All of the patients in the series 
showed faulty posture, which was probably of long duration. Often it 
was the faulty posture which made the patient seek treatment. 7 Scoliosis 
and associated spinal deformities were observed in twenty-two patients. 
Multiple epiphyseal lesions in various parts of the body were found 
in three. 1 Very rapid growth was noted in twenty-five. Obesity was 
found in fifteen. Nothing of etiological significance could be obtained 
in these histories in relation to trauma, infections, nutrition, or endocrine 
disturbances. 

Laboratory studies upon these patients gave normal findings only. 3 
Repeated basal metabolic tests upon eight patients were within normal 
limits. Other studies for endocrine dysfunction showed negative results. 
Blood titration for deficiency of vitamin A and vitamin C showed no de- 
ficiency in six patients. Measurement of the serum calcium and phos- 
phorus in eleven patients revealed normal values. A determination of 
the blood phosphatase in four patients in whom the disease was in the early 
stage gave normal readings. 

The diagnosis could not be made with assurance upon clinical findings 
alone (Fig. 1). A similar deformity was constantly found in cases of ex- 
tremely faulty posture. While stiffness of the spine and a rounded kyphos 
(Fig. 2) were almost constant features, the other clinical signs varied ac- 
cording to the severity and the duration of the lesion. Pain at the region 
of the kyphos was a common early symptom ; it was present in thirty-six 
out of fifty patients who sought treatment during the early stages of the 
disease, and disappeared usually after a few months. In two patients 

* Read at the Annual Meeting of the American Orthopaedic Association, Buffalo, 
New York, on June 6, 1939. 
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roentgenographic examination showed the disease without the presence 
of a kyphos. Kyphosis later developed in these patients. Roentgeno- 
graphic examination was the only certain means of confirming the diag- 
nosis (Table I). By this means, early diagnosis could be made and treat- 
ment could be instituted when there was still the possibility of preventing 
any permanent deformity. 

We do not know how long the disease is present before changes are 
evident roentgenographically, but we have been able to trace certain 
changes in the roentgenographic appearance with the progression of the 
disease to a fixed, probably healed stage. In comparison with the clinical 
course, we feel that it is helpful to divide the disease into three stages, ac- 
cording to the roentgenographic appearance, — a stage of onset or early 
stage, a healing stage, and a healed stage. 1C Healing apparently took 
place when the epiphyses united to the vertebral body, and the disease 
gradually progressed to fixed spinal deformity of varying degree. 

The spinal lesion involved a large number of vertebrae in all of the 
children observed, with the exception of three, in whom it was limited to 
one or two vertebrae. In sixty instances the thoracic spine showed the 
lesion ; in two it was found only in the lumbar spine . 8 In thirteen patients 
it involved both the thoracic and the lumbar regions of the spinal column. 

The most constant change was irregularity of the upper and lower 
surfaces of the vertebrae, particularly at their anterior margins. This was 
accompanied by irregularity in epiphyseal calcification . 6 Instead of the 
normal, regular, triangular, expanding, opaque areas, there were irregular, 

TABLE I 

Roentgenographic Findings 


Roentgenographic Examinations 



Origi- 

nal 

(Cases) 

After 

1 Year 
(Case s) 

After 

2 Years 
(Cases) 

After 

3 Years 
(Cases) 

Over 

4 Years 
(Cases) 

Irregularity of surfaces of vertebrae . 

64 

9 

4 

4 

9 

Fragmentation of epiphyses 

44 

3 

1 



Wedging of vertebrae 

41 

9 

4 

4 

6 

Herniation into vertebrae (Schmorl’s 
islands) 

21 

5 


1 

5 

Decalcification 

8 





Step-like indentation on anterior 
margin of vertebrae 

10 

4 

3 


1 

Biconcave vertebrae 

3 

1 

2 



Biconvex vertebrae 

1 





Trapezoid vertebrae 

s 

1 




Narrowing of intervertebral disc .... 

■ 






THE JOURNAL OF BONE AND JOINT SURGERY 














EPIPHYSITIS OF THE SPINE 


57 



frayed or spotty re- 
gions of calcification 
in the epiphyses, so 
that the epiphyses 
appeared to be frag- 
mented. This ap- 
pearance (Fig. 3) was 
present in forty-four 
patients. In nine pa- 
tients this appearance 
persisted into adult 
life. 


Fig. 1 

Eighteen-year-old boy with deformity of four years’ 
duration. There is a marked thoracic kyphosis with stiff- 
ness of the thoracic spine. Roentgenograms show involve- 
ment of the spine from the fifth thoracic vertebra to the 
second lumbar vertebra. 


With these 
changes there was a 
slowly progressive 
wedging of the verte- 
bral body, the poste- 
rior margin being 
wider than the ante- 
rior margin (Fig. 4). 

Vertebral decalcifica- 
tion was an inconstant 
early finding, being 
present in eight pa- 
tients only. In these 
patients it was no 
longer apparent in 

roentgenograms taken one year later. In ten patients there was a marked 
step-like indentation of the anterior vertebral margin (Fig. 6). 9 

In twenty-one patients there were areas of decreased density (Fig. 5), 
usually called Schmorl’s islands, in the upper and lower portions of the 
vertebral body, continuing to the intervertebral disc. These varied in 
diameter between five-tenths of a centimeter and two centimeters. One 
or several of the vertebrae might be involved. These areas did not seem 
to partake in the deformity, nor were the vertebrae more misshapen when 
they were present. The intervertebral discs about them appeared to be of 
normal thickness and did not suggest an extensive herniation of the nu- 
cleus pulposus, the 
commonly given ex- 
planation for the ap- 
pearance of these is- 
lands. They were pres- 
ent in the first roent- 
genograms and dur- Fig. 2 

ing the time our pa- The same patient .as in Fig. 1 1, lying supine The lumbar 

. spine is markedly hvperextended, and the head does not 

tients were followed. reach the table. ‘ 
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Fig. 3 


Fig. 4 


Roentgenogram of a twelve-year-old 
girl with mild kyphosis and stiffness of 
the thoracic spine. There is extensive 
irregularity on the upper and lower sur- 
faces of the vertebral bodies from the 
seventh thoracic vertebra to the elev- 
enth. The epiphyses are calcified 
irregularly. 


Lateral roentgenogram of the mid- 
thoracic spine of a man, twenty-seven 
years of age. There is anterior wedg- 
ing, especially of the sixth thoracic 
vei tebra. 



Fig. 5 


Lateral roentgenogram of a 
man of twenty. There is irregu- 
larity of the upper and lower sur- 
faces of the vertebial bodies. 
There are areas of decreased 
density extending into the bodies 
of the third, fourth, and fifth 
lumbar vertebrae. 


As the disease progressed to the 
healing stage, coincident with postural 
compensation for the kyphos there was 
no longer any further progression of verte- 
bral deformity, and there was a tend- 
ency for the superior and inferior surfaces 
of the vertebrae to become smooth. Irreg- 
ularity in epiphyseal calcification was less 
evident. The step-like indentation and 
the Schmorl's islands did not change in 
their appearance. 

In the healed stage, complete calcifica- 
tion of the epiphysis and union with the 
vertebral body were noted. After this time, 
changes in the vertebrae remained prac- 
tically constant throughout life. The final 
roentgenograms, if considered alone, often 
gave a confusing picture. In three adult 
patients they suggested a healed compres- 
sion fracture. In these cases the diagnosis 
was dependent upon the history of early de- 
velopment of stiffness and of the kyphos 
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Fig. G 


Fig. 7 


Anterior wedging of the vertebral 
bodies with exaggerated step-like in- 
dentation at the anterior margins of 
the vertebral bodies in the lower 
thoracic region. 


and a negative history for injury. 


Lateral roentgenogram of the same 
patient as in Fig. 3, taken five years 
later. The upper and lower vertebral 
surfaces are fairly smooth. The epiphy- 
ses appear to be fully calcified. There 
is practically no wedging of the verte- 
bral bodies. Physical examination 
shows no kyphos and normal flexibility 
in the spine. The patient was treated 
with exercises and a plaster jacket 
with the spine in extension. 


The apparent fragmentation in 
the epiphyseal plate persisted after 

the epiphysis was completely calcified and united to the vertebral body, 
as was seen in a twenty-year-old man. A number of vertebrae, sometimes 
not adjoining, showed flattening and an anterior projection of the upper 
anterior margin, 11 which persisted throughout the period of study. If a 
previous roentgenogram had not been available, such changes might have 
been diagnosed as chip fractures of the vertebrae. 

We have observed the results of treatment by exercises alone, by 
exercises and spinal support (usually a plaster jacket with the thoracic 
spine in extension), and by complete rest in bed in a plaster shell or on a 
hyperextended Bradford frame. It is our opinion that the type of treat- 
ment selected must depend upon the severity of the disease . 4 If treat- 
ment is started in the early stage of the disease, deformity can be prevented. 

In the early stage of epiphysitis, when the involved portion of 
the spine can be extended fully in recumbency, exercises to improve the 
balance of the body and to obtain correction of the kyphos, when 


combined with sufficient rest and a good hygienic regimen, have pre- 
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TABLE II 

Results of Treatment 


Type of Treatment 

D, 

4 Years 
and Over 
(Cases) 

nation of 

3 Years 
(Cases) 

Treatmei 

2 Years 
(Cases) 

it 

I Year 
(Coses) 

Total 

(Cases) 

Adults 

(Cases) 

Exercises alone 

4 

1 

3 

12 

20 

7 

Better 

2 

1 

3 

12 


6 

No change 

1 

0 

0 

0 


1 

Worse 

1 

0 

0 

0 


0 

Support and exercises 

9 

3 

3 

3 

18 

1 

Better 

7 

1 

2 

3 


1 

No change 

2 

1 

0 

0 


0 

Worse 

0 

1 

1 

0 


0 

Recumbency in hyper extension . 

2 

0 

2 

1 

5 

0 

Better 

2 


2 

1 



No change 

0 


0 

0 



Worse 

0 


0 

0 



Total 

15 

4 

S 

16 

1 

8 


vented deformity in a small number of cases. Usually this is inadequate 
therapy, and more vigorous therapy must be instituted. The deformity 
can be partly or wholly corrected in the early stage of the disease while 
the patient is ambulatory, if a well-fitting plaster jacket is applied with 
the thoracic spine in as much extension as possible. As flexibility in- 
creases in the spine, exercises are given to improve the posture. New 
jackets are applied when further correction takes place. 

If the child is growing rapidly, has poor general health, or is working 
beyond his physical capacity, there may be slow progression of the deform- 
ity during such treatment. Such children should be treated by prolonged 
recumbency in a plaster shell or on a hyperextended Bradford frame. 
In the severer forms of the disease, usually associated with widespread 
involvement of the spinal column, we have been able to prevent the de- 
formity from increasing by recumbent treatment, but no improvement 
in the deformity has been observed. After the early stage of the disease 
is past, full correction of the deformity is not possible , 22 but much can be 
done with exercises and support to improve the balance of the body and 
to prevent strain on the back. After fusion of the epiphyses to the verte- 
brae, the changes remain practically constant throughout life, but the 
osseous spurs which we associate with hypertrophic arthritis will occur in 
these spines at a much earlier age . 5 

Forty-three patients were followed over one year (Table II). Of 
these, twenty-six have now attained their full growth. Twenty of the 
twenty-six have marked deformity. Eleven have pain on exertion, re- 
ferred to the low back. This pain tends to be localized chiefly in the low 
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lumbar region. Three of the patients have had acute attacks of pain 
referred to the low back, with sciatic radiation. Seven have had pain in 
the intrascapular region. Undoubtedly more of these patients will com- 
plain of backache when they begin to work. Ten of them are still in 
school. 

There were only three clinical cures of the deformity (Fig. 7). By 
this we mean correction of the deformity and the reappearance of normal 
flexibility in the spine. In two children who had uninterrupted early treat- 
ment, no deformit 3 r developed. Two patients, despite prolonged hyper- 
extension in plaster, have grown worse. With the use of corrective exer- 
cises alone, some improvement in the deformity was noticed in eighteen 
patients. Most of these patients came for treatment during the healing 
stage of the disease, when much correction of the deformity was no longer 
possible. We believe that deformity can be prevented only when treat- 
ment is begun in the early course of the disease. Without treatment or 
with inadequate treatment, severe deformity and disability commonly 
result, as was shown in our adult cases. 

SUMMARY 

Epiphysitis of the spine is a relatively common lesion. Sixty-nine 
of our seventy-five patients were seen during the past six years. Most of 
these patients visited the hospital for the treatment of faulty posture; 
roentgenograms were essential for diagnosis. The disease was seen most 
frequently in rapidly growing children. In fourteen patients there was a 
familial history of similar spinal lesions. Laboratory studies upon these 
patients were essentially negative. Roentgenograms showed irregularity 
of the upper and lower surfaces of the vertebral bodies as the most con- 
stant finding. Decalcification of the vertebrae was observed in only eight 
patients. So-called Schmorl’s islands were seen in twenty-one. The 
late change was constantly an anterior wedging of the vertebral body. 
All gradations of severity of the lesion were observed. With treatment, 
deformity was decreased, but rarely corrected. In two cases no deform- 
ity developed. In most instances treatment consisted in the application 
of a plaster jacket with the spine in extension and corrective exercises. 
During the acute early stage of the disease, recumbency in a plaster shell 
with the thoracic spine in extension, as was carried out in five cases, 
seemed to be the most efficient form of treatment. In our adult patients 
who had received no treatment or inadequate treatment, severe deformity 
was usually present. This was commonly associated with pain and 
weakness in the back. 
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CLAY-SHOVELER’S FRACTURE * 


BY R. D. MCKELLAR HALL, F.R.C.S. (ED.), F.R.A.C.S., 

PERTH, WESTERN AUSTRALIA 

111 Western Australia, the term “clay-shoveler’s fracture” has been 
applied to a fracture of one or more spinous processes of the lower cervical 
or upper thoracic vertebrae, occurring in the great majority of cases in 
relief workers engaged in shoveling clay. It is only during recent years 
(since 1933) that this fracture has become a clinical entity and has been 
given its distinctive name, implying that it is an occupational injury. The 
main reason for this is of some interest. Commencing in 1933, numbers 
of unemployed men were provided with sustenance work of digging drains 
through clay soil to drain swampy areas in the southwestern portion of 
the State. The majority of these men, representing as they did the un- 
employable section of workers, were physically below normal standards. 
No special selection of them was made for this work, and practically all 
were out of training as well, owing to “standing off” periods of idleness. 
The drains were deep, and the clay had to be tossed up ten, twelve, or 
fifteen feet with long-handled shovels. 

The history of the accident is the same in practically all cases: The 
laborer throws up a shovelful of clay; the clay sticks to the shovel; and 
the worker feels a sudden stab of pain and sometimes hears a crack some- 
where between the shoulders, and is unable to continue working. 

A similar fracture occurs rarely in laborers employed in other occu- 
pations, — for example, in shoveling other materials, when the shovel 
is suddenly stopped by a hidden obstruction; and in tree-grubbing, as in 
the case in this series when the patient was merely pulling on a root. 

In this series of thirteen cases, eleven of the patients were employed 
in digging drains, — that is, in shoveling clay; one was a gravel shoveler; 
and one was a tree grubber. 


TABLE I 

Site of Fracture in Thirteen Cases 


No of Cases 

Site of Fracture 
(Spinous Process of) 

1 

Sixth cervical vertebia 

G 

Seventh ceivical vertebra 

1 

First thoracic vertebra 

1 

Sixth and seventh cervical vertebrae 

3 

Seventh cervical and fiist thoracic vertebrae 

1 

Second and third thoracic vertebrae 


* Read at the Inauguial Meeting of the Australian Orthopaedic Association Syd- 
ney, New South Wales, March 193S 
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The site of fracture is most commonly the spinous process of the 
seventh cervical vertebra, but it ranges in this series from the sixth cervical 
to the third thoracic vertebra, and in four of the cases two adjacent 
vertebrae were affected (Table I). 

ANATOMY 

In order to understand the causation of this injury, it is necessary 
to review in brief the anatomy of the region in so far as it applies particu- 
larly to the muscle attachments of the spinous processes. In the first 
place, a spinous process, which has a broad base when it leaves the verte- 
bral arch, tapers to a point about one-half to three-fourths of an inch 
from the tip, whence it expands again to form the bulbous extremity. 
Secondly, the expanded tips of the spinous processes distal to these narrow 
portions give origin to the thoracoscapular and costovertebral muscles 
and to the supraspinal and interspinal ligaments. The origins of the 
thoracoscapular muscles particularly appear to afford an explanation 
both of the localization of the lesion to the region between the sixth cervical 
and the third thoracic vertebrae and of the direction of displacement of 
the distal fragments. 

Trapezius 

This muscle has a long and uniform aponeurotic origin, extending 
from the base of the skull to the spinous process of the last thoracic verte- 
bra. The upper fibers extend obliquely downward and forward to be 
attached to the posterior margin of the outer third of the clavicle; the mid- 
dle fibers extend transversely to the acromion process and to the spine of 
the scapula; while the lower fibers extend obliquely upward and laterally 
to become attached by a small, triangular, flat tendon to the medial portion 
of the spine of the scapula. 

Action: Contracting as a whole, the trapezius draws the shoulder 
blade toward the spine and rotates it in a counterclockwise direction. 
No doubt, the various portions of this muscle can act independently, or at 
any rate some portions can contract more powerfully than others in order 
to bring about a certain movement. 

Rhomboideus Major 

This muscle arises from the spinous processes of the first, second, 
and third thoracic vertebrae, and its fibers are directed downward and 
outward to be attached to the vertebral border of the scapula. 

Action: It draws the scapula as a whole upward and toward the spine 
and draws the inferior angle medially. 

Rhomboideus Minor 

This is really the cranial portion of the rhomboideus major and arises 
from the spinous processes of the sixth and seventh cervical vertebrae. 

Action: Its action is similar to that of the rhomboideus major. 
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Scrratus Posterior Superior 

This muscle arises from the spinous processes of the sixth and seventh 
cervical vertebrae and of the first and second thoracic vertebrae, and its 
fibers run downward and outward to be inserted into the second, third, 
fourth, and fifth ribs. 

Action: It elevates the ribs. 

ETIOLOGY 

It is suggested that the causation of elay-shoveler’s fracture is closely 
associated with the origins and actions of the trapezius (middle portion), 
the rhomboideus major, and the rhomboideus minor; the serratus poste- 
rior superior acts merety as an accessory to these muscles, for, when the 
worker is in the act of throwing, this muscle is probably in full contrac- 
tion, thus helping to fix the chest. 

It seems that there are three possible mechanisms by which this 
fracture may be explained: 

1. Direct muscle violence; 

2. Reflex muscle contraction; 

3. Whip-like pull transmitted through the supraspinal ligaments. 
Direct Muscle Violence 

The spinous process is fractured by the direct pull of the muscles 
involved in the act of heaving the shovelful of clay upward. This action 
is performed in the main by the trapezius assisted by the rhomboidei, 
while the serratus posterior superior contributes its pull in fixing the 
chest. In a right-handed man this mechanism should produce symptoms 
on the right side, for the muscles mentioned would be drawing the right 
scapula back to the mid-line in order to lift the shovel. This seems the 
only feasible explanation in those cases which occur when the shovel 
meets with a sudden unexpected obstruction to its forward movement, 
as well as in those caused by a direct pull. 

Reflex Muscle Contraction 

When, as commonly appears in the history of the accident, clay 
sticks to the shovel, the momentum of clay and shovel acting through the 
arm would pull the scapula farther away from the spine and call into 
being a sudden reflex contraction of the trapezius, the rhomboideus major, 
the rhomboideus minor, and probably also the serratus posterior superior, 
to resist this unexpected movement. This sudden contraction may snap 
off the spinous process. In a right-handed shoveler this should cause 
symptoms on the left side. 

In both cases the fracture occurs at the weakest point in the spinous 
process, which is the narrowest portion and is from one-half to three- 
quarters of an inch from the tip. There is practically no variation in this 
site. It would appear probable that variations in development of the 
different bands of muscle arising from the various spinous processes, 
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combined with individual variations in thickness and strength of the 
spinous processes themselves, would determine which actual process (or 
processes) is fractured. 

Pull through the Supraspinal Ligaments 

It may be that in some cases there is a sudden strain acting through 
the ligamentum nuchae by reason of a forward jerking of the head, such 
as occurs when by mistake one takes a step down in the dark when no 
step is present. This mechanism may be conceived as a whip-like jerk. 

Discussion 

Unfortunately, in this series of thirteen cases, there is no evidence 
in the records as to whether the patients were shoveling with the right or 
the left hand at the time of the fracture, nor is it indicated in many cases 
whether the symptoms and signs were right-sided, left-sided, or confined 
to the mid-line. A further case has been seen, in which personal ques- 
tioning on these points seems to throw considerable light on the problems. 
This man was shoveling right-handed, — that is, with the left hand grasp- 
ing the end of the handle and the right hand some distance along toward 
the blade. He is quite certain that the pain occurred as he was in the 
act of heaving the shovel up and before he had initiated the motion of 
jerking the clay off the shovel. In his case the spinous process of the 
seventh cervical vertebra was fractured, and the signs and symptoms were 
all right-sided. This, of course, suggests that the fracture was caused 
by direct violence, and is supported by the histories of two other cases, — 
Case 1, that of a man pulling out a root; and Case 10, that of a man 
shoveling slime. In the latter case the patient stated that “the sudden 
pull caused me to wrench my back”. There is one other case (Case 11) 
in which we have definite evidence that the clay did not stick to the 
shovel, and another case (Case 5) in which the patient’s feet slipped, but 
we are not informed whether or not the clay stuck. 

On the other hand, there are four cases in which the history states 
that the clay stuck to the shovel, thus supporting the second theory of 
causation, but we do not know whether these men were shoveling right- 
handed or left-handed. Had the histories stated these points, we could 
have been more certain whether or not this is a factor, since the signs 
and symptoms should appear on the side of the hand grasping the end 
of the shovel handle. The possible fallacy here, of course, lies in the 
fact that the clay may not have left the shovel, because the fracture 
occurred an instant before the jerk would have been applied, and so was 
not the cause but the effect of the accident, which may still have been 
brought about by direct muscle action. In these cases, too, the third 
explanation may be the correct one, — the jerk of the clay sticking to the 
shovel produces a jerk of the head, which, acting through the supra- 
spinal ligaments, causes the fracture. 

However, since in general the symptoms are unilateral and the 
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signs implicate muscle fibers to one side only of the spinous processes, it 
seems that the theory of direct muscle violence is the most acceptable 
one to explain the majority of these fractures. 

SYMPTOMS 

The patient complains of pain between the shoulder, nearly always 
to one side of the mid-line and sometimes beneath one scapula. The 
pain is worse on forward stretching of the arms, or on attempting to pull 
or to lift anything, or, in fact, on performing any action which would 
produce a passive movement of the scapula away from the mid-line or an 
active one toward it. Sometimes the pain goes up to the head or down 
the spine; occasionally it attacks both the head and the spine; and in 
some instances it proceeds down the arm, which invariably feels weak. 
Frequently the patient hears a click on performing certain movements, 
and in old cases aching before wet weather is often noted. 

SIGNS 

Examination reveals tenderness of the spinous process at the site of 
fracture, and tenderness along the course of the rhomboidei, on one side, 
is always present if looked for. Likewise, mobility of the affected spinous 
process can usually be detected. Pain and tenderness do not as a rule 
spread across the mid-line. Pain on active contraction or passive 
stretching of the rhomboidei or the trapezius is invariable. Sometimes 
crepitus or clicking can be demonstrated either by the examiner or by the 
performance of certain movements on the part of the patient. Flexion 
of the head invariably produces pain. 

DIAGNOSIS 

In the majority of cases, the provisional diagnosis has been “muscle 
strain”. In only one case (Case 10) was the condition suspected at the 
first examination, and in that case the patient was not a clay shoveler. 
The diagnosis should be suspected from the history of the injury; it should 
be made certain by an efficient clinical examination; and it should be 
confirmed by the roentgenographic findings. 

ROENTGENOGRAPHIC FINDINGS 

Good lateral roentgenograms reveal the fracture without difficulty, 
with the exception of those cases in which the upper thoracic spine is 
the seat of the fracture, or in cases of the bull-neck type. Stereoscopic 
anteroposterior views also show the fracture clearly in most cases. 

TREATMENT 

In the majority of cases, the provisional diagnosis has been responsi- 
ble for delay in instituting the correct treatment and for the consequent 
delay in returning the patient to work. In practically all of the cases in 
this series, the diagnosis was “muscle strain”, and the patients were 
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treated in the main with massage and movement. The treatment indi- 
cated is early removal of the detached fragments. Late removal is not 
so successful, for the reason that the patient, having made no progress 
under the treatment instituted, loses confidence when informed that he 
has a fracture which has not united and that the loose fragment will have 
to be removed by operation. He then rapidly develops the idea that he 
has not been properly treated, and will not return to work until he has 
been completely cured. The failure is, the author believes, more mental 



than physical. In 
one of the early cases 
in this series (Case 2), 
the patient was treat- 
ed bj’’ grafting the 
spine from the first 
thoracic vertebra to 
the fourth, including 
the fractured proc- 
esses of the second 
and third thoracic 
vertebrae. This case 
was the first in which 
the patient was re- 
turned to work with- 
out disability. 

From the case 
histories which are 
appended it may 
be difficult for 
the reader to draw 
any conclusions as to 
the relative value of 
operative or non-op- 
erative treatment, on 
account of the vary- 
ing factors involved — 
age, fitness, mental- 


Fig. 5 


ity, financial situation, 


Case 7. Early operation. Condition did not clear up. 
X-ray shows localized osteophytic outgrowth from lower 
anterior margin of the sixth cervical vertebra. 


whether or not the 
patient was working, 
time elapsing between 


injury and correct diagnosis, etc. — but it is the clinical opinion of those who 
have seen the cases that early removal is doubtless the treatment of choice. 


RESULTS OF TREATMENT 

Four cases (Cases 1, 10, 11, and 13) were treated conservatively and will 
be designated as Group A. These appear to show the best results, but it is 
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significant that in- 
cluded in this group 
are the only two cases 
in which the patients 
were not relief work- 
ers and who had more 
to lose financially by 
remaining away from 
work. Furthermore 
these two patients 
were the youngest in 
the series. One of the 
other patients in this 
group refused opera- 
tion and hence was 
under an obligation 
to get better speedily 
or he would be denied 
compensation for re- 
fusing to follow medi- 
cal advice. 

The most recent 
case, not included in 
Group A, has been 
treated conservatively for ten months, owing to non-recognition of the frac- 
ture. The patient now has an area of traumatic myofibrositis, with pain, 
tenderness, and thickening in the portion of the trapezius overlying the 
supraspinatus muscle and in the rhomboideus minor. This condition more 
than the fracture, which is still ununited, is the cause of his inability to 
work. He suffers referred pain of a burning type, which shoots up to the 
base of the skull and down the arm. This condition has been noted in 
several of the patients who have not been seen until several months after 
the injury. Compensation neurosis cannot always be blamed entirely for 
the delay in recovery. 

It has been suggested that excision of this area might shorten the 
period of disability, since it appears that in an open injury to a muscle, 
even though it be a gunshot wound, recovery is more rapid than in a 
closed one. 

The nine patients on whom an operation was performed can be di- 
vided into two groups: Group B, six patients (Cases 2, 3, 5, 6, 8, and 12) 
who were cured; Group C, three patients (Cases 4, 7, and 9) who showed 
some permanent disability upon final examination. 

In Group B it was noted that generally speaking the longer the 
time elapsing before operation, the longer the recovery period. The 
best result in the whole series was obtained in Case 6, — the patient, 
fifty-two years of age, was operated upon two weeks after the injury 



Fig. 6 

Case 8. Showing typical displacement. 
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and was able to resume his regular work in two and three-fourths 
months. 

In Group C, failure resulted in two cases because of errors in surgical 
technique and in one case because the disability was due not to the frac- 
ture, but to a coincident tearing of some roots of the brachial plexus. In 
one case, spur formation from the stump to the spinous process occurred, 
probably the result of inattention to detail in not smoothing off the 
fractured end of the process. In the other case of faulty technique, 
suppuration occurred at the second operation, due to the fact that only 
one of the two fractured spines had been removed at the first operation. 
Even if the following case histories do not clearly demonstrate it, there 
is no doubt in the minds of surgeons who have seen many of these cases 
that early operative removal of the fragments is the proper routine 
treatment. This is contrary to the advice given by such world-famous 
authorities as have been consulted. 

SUMMARY OF CASE HISTORIES 

Unfortunately, in many cases the records are incomplete; roent- 
genograms are missing, and interesting points in relation to the history 
of the injury, the operation, etc., are omitted. 

CAse 1. Patient, aged forty-nine years, with fracture of the spinous process of the 
seventh cervical vertebra, apparently caused by direct strain while pulling a root; the 
history does not state whether the root came away unexpectedly. A diagnosis of 
“strain of the left trapezius muscle” was made. No operation was performed, and the , 
patient did not work for two and one-half months. Sixteen months later, the same 
region was strained when the patient struck at a root with a mattock and met with no 
resistance. He did not work for two and one-half months, and unfortunately no roent- 
genograms were taken. He had completely recovered from the first accident. Two 
and one-half years later, the lumbosacral region was strained, and at that time the 
patient stated that he had never had any trouble at the site of the old injury. 

Case 2. Patient, aged forty-eight years, with a fracture of the spinous processes 
of the second and third thoracic vertebrae, incurred while shoveling clay; he stated that 
the clay had stuck to the shovel. A diagnosis of “strained muscles” was made. The 
patient did not work for three weeks and then went back to work for three weeks, when 
“it went again”. Roentgenograms, taken three weeks after injury, showed fracture of 
the spinous processes of the second and third thoracic vertebrae. Nine and one-half 
months after the accident, the patient was still incapacitated, and an operation was 
performed. A graft was inserted from the first thoracic vertebra to the fourth thoracic 
vertebra on either side of the processes which were ununited. Six and one-half months 
later, the patient returned to work without any permanent disability. It is interesting 
to speculate whether one process was fractured at the first accident and the other at the 
second or whether both were broken at the second accident; probably the latter is the 
correct supposition. 

Case 3. Patient, aged forty-three years, with fracture of the spinous processes of 
the seventh cervical and first thoracic vertebrae. The patient stated that, while shovel- 
ing clay, he had felt severe pain in the neck and between the shoulders. He was 
treated for one and one-half months for debility, asthma, psoriasis, and strain of the 
right trapezius and rhomboidei. Before a roentgenographic diagnosis was made five 
months after the accident, an operation was performed, and three months later the 
patient was signed off, but did not resume work. “Neuritis” developed, which was 
later found to be due to the downward growth of a spur from the stump of the spinous 
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processes of the sixth and seventh cervical vertebrae. Itoentgenographic examination 
showed also that the spinous process of the first thoracic vertebra had not been removed, 
and, moreover, that the fragments had united. The patient signed off nine months 
after operation, with partial permanent disability, but not sufficient to affect his wage- 
earning capacity. 

Case 4. Patient, aged fifty-six years, with fracture of the spinous process of the 
seventh cervical vertebra. While shoveling clay, the patient had felt sudden pain 
between the shoulders and under the right shoulder blade. He was treated for two and 
one-half months for “myositis” before the roentgenogram revealed the cause. Settle- 
ment of the case was then advised, because of a suspicion of paralysis of a hemiplegic 
type. Three months later, a consultant diagnosed the condition as a lesion of the lower 
motor neuron from tearing of the central roots of the brachial plexus. Two months later, 
roentgenographic examination showed non-union, and the process was removed. Four 
months later, the case was settled on the basis of 33 per cent, permanent disability of the 
left arm. 

Case 5. Patient, aged thirty-nine years, with fracture of the spinous process of 
the seventh cervical vertebra. The patient stated that his foot had slipped in greasy 
clay while he was throwing a shovelful of clay. He was treated for three months for 
muscle strain before operative removal of the process. He finally returned to work 
after an unsatisfactory try-out seven months after the accident. He staged another 
“recurrence”, but was sent back to work by a consultant as a malingerer. There were 
no further complaints. 

Case 6. Patient, aged fifty-two years, with a fracture of the spinous process of 
the seventh cervical vertebra, sustained while shoveling clay. A diagnosis of “injured 
back” was made, and an operation was performed in a fortnight. The patient returned 
to work two and one-fourth months after the accident. 

Case 7. Patient, aged forty-five years, with fracture of the spinous process of the 
seventh cervical vertebra. The patient stated that, while shoveling clay, he had felt 
something snap. A diagnosis of “strained back” was made. In spite of an early opera- 
tion, the condition did not clear up. Roentgenographic examination showed a localized 
osteophytic outgrowth from the lower anterior margin of the body of the sixth cervical 
vertebra. A further diagnosis of “localized spondylitis” was made. The patient was 
given further disability payment for twelve months. 

Case 8 . Patient, aged forty-one years, with fracture of the spinous process of 
the sixth cervical vertebra, incurred while shoveling clay. A diagnosis of “strain of 
the right latissimus dorsi” was made. An operation was performed one and three-fourths 
months after injury. A ligament “click” developed across the stump of the spinous 
process. The patient did not work for seven months. He had no permanent disability. 

Case 9. Patient with fracture of the spinous processes of the sixth and seventh 
cervical vertebrae. The patient stated that, while shoveling clay, the clay had stuck to 
the shovel. Treatment consisted in early removal of the spinous process of the sixth 
cervical vertebra. After an interval of six weeks, the spinous process of the seventh 
cervical vertebra was removed. There is no available information as to the reason for 
leaving it at the first operation. Following the second operation, sepsis developed. 
Later examination revealed arthritis of the sixth and seventh cervical vertebrae. A 
graft was inserted, which slowly necrosed. The patient was still unfit three and one- 
fourth years after the accident. He was given compensation of £400, fifteen months 
after the accident. 

Case 10. Patient, aged twenty-two years, with fracture of the spinous process of 
the first thoracic vertebra, sustained while shoveling slime; there was no history that the 
shovel had struck an obstacle. The fracture was diagnosed correctly at once. The 
patient did not work for two and one-half months. On his return, he could not keep 
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pace with contract work and stopped working for another month. He then returned 
to work presumably cured. 

Case 11. Patient, aged twenty-seven years, with fracture of the spinous processes 
of the seventh cervical and first thoracic vertebrae, sustained while shoveling clay; the 
clay did not stick to the shovel. A clicking sensation was felt six weeks later. The 
patient was treated with antiphlogistin, and refused operation. He did not work for 
three and one-half months, but is now cured. 

Case 12. Patient, aged forty-six years, with fracture of the spinous processes of 
the seventh cervical and first thoracic vertebrae, incurred while shoveling clay. A 
diagnosis of “strained cervicothoracic muscles” was made. The patient did not work 
for three weeks, and then after two days’ work there was a recurrence. Roentgeno- 
grapliic examination revealed the fracture. Operative removal of the fragments was 
done six weeks after the original accident. The patient returned to the country sixteen 
days after the operation and resumed work six months after the operation. This delay 
was probably unnecessary and would not have occurred if the patient had been kept in 
town. Whether the fractures occurred separately or at the first or the second accident 
is a matter for conjecture. 

Case 13. Patient, aged forty years, with fracture of the spinous process of the 
seventh cervical vertebra. The patient stated that, while lifting a shovelful of clay, 
the clay had stuck to the shovel and he had felt something crack. A diagnosis of 
“probable strained muscles” was made. Operation was refused, and the patient 
resumed work three months later. There were no further complaints. 

Since this paper was written, two additional cases have appeared in 
the author’s practice, — in one case, that of a farm laborer, the fracture 
occurred while the patient was pitching hay; in the other case, that of a 
well-built Italian miner, the fracture took place while the patient was 
shoveling slime, which stuck to the shovel. 

The author is indebted to Dr. F. Lovegrove of the State Accident Insurance Office 
for permission to use the records of his office from which most of the material used in this 
paper has been obtained. 
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UNUNITED FRACTURE OF THE NECK OF THE FEMUR 

IN THE AGED * 

BY W. E. GALLIE, M.D., AND F. I. LEWIS, M.D., 

TORONTO, ONTARIO, CANADA 

The great improvement in the treatment of recent fractures of the 
neck of the femur that has resulted from the contributions of Smith- 
Petersen, Johansson, and others has naturally led to a reconsideration of 
those cases in which, for one reason or another, union has failed to take 
place. In such patients, if they are reasonably robust, the standard treat- 
ment, consisting in an open operation with freshening of the surfaces of 
the fracture and the introduction of a bone graft or, better, a Smith- 
Petersen nail and a bone graft, usually accomplishes a cure. Most of us 
have hesitated, however, to submit elderly people to the hazards of such 
an extensive operation, and it was in an effort to lessen these risks that our 
present plan of introducing the Smith-Petersen nail and a bone graft, 
without exposure of the fracture, was evolved. 

One might suppose that the shortening and the adduction deformity 

that always accompany non-union 
would present serious difficulty. 
This has not been the case, however, 
for, with a few days of heavy trac- 
tion applied with a Kirschner wire 
through the lower end of the femur, 
the fragments have come into nearly 
as good position as would have been 
possible on the day of the accident. 

The fragments are then nailed. 
The technique is that of Johansson, 
with the single modification that the 
nail is placed close to the lower 
border of the neck, so as to leave 
room for a graft above it. A half- 
inch hole is then bored into the neck 
and head, parallel with the nail, and 
into it a suitable bone graft, cut from the crest of the ilium, the tibia, or 
the fibula, is inserted. (See Figure 1.) 

Our experience with this method is based on fifteen cases. In one 
of these, failure resulted, owing to technical errors; in six, the fragments 
have solidly united, and the patients are walking well; and in the re- 
mainder, the patients are still in bed or on crutches. The latter cases 
give evidence that they will be successful. Naturally, union takes place 

* Read at the Annual Meeting of the American Orthopaedic Association, Buffalo, 
New York, on June 7, 1939. 
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Fig. 1 

Diagram to show introduction of nail 
and drill after reduction of displacement 
by traction. 
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move slowly than in 
fresh fractures or in 
ununited fractures 
that have been dealt 
with bj r open opera- 
tion, but most of the 
patients are up in a 
chair in six months 
and are walking in 
two or three months 
more. (See Figures 
2 and 3.) 

An interesting 
modification of this 
procedure was tried 
on a patient in whom, 
after the introduction 
of the nail and the 
graft, so wide a space 
persisted between the 
fragments that it 
seemed unreasonable 
to expect strong 
union ever to occur. 

After the lapse of six 
months, therefore, at 
which time there was 
fair evidence of un- 
ion, the nail was ex- 
tracted and replaced with a segment of fibula, which had been split to 
allow lymph to reach its interior. This has resulted in excellent union. 
(See Figures 4, 5, and 6.) 

So impressive has been the success of this combination of the nail and 
the graft in overcoming non-union of months’ and years’ duration that we 
think there is a place for the method even in fresh fractures, particularly 
those in which, after the introduction of the nail, we have misgivings about 
the prospect of union. We have no thought that a graft is necessary in 
all cases, but if, after the nail has been driven home, there is something 
about the appearance of the roentgenogram that makes one anxious about 
the ultimate success of the operation — such as a space between the frag- 
ments or some inaccuracy in their contact — we suggest that a graft be 
added to the nail. We have done this in several cases, either at the same 
time as the nailing or two weeks later, and we feel sure that it reduces the 
chance of failure. 

It will be recognized at once that what we are advocating contains no 
new principle, for we have had before us for many years the recommenda- 



Fig. G 

Roentgenogi am of same patient as in Figs. 4 and 5, six 
months after replacement of nail by segment of fibula. 
Patient is now walking. 
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tions of Albee in regard to open operation and the insertion of the bone 
graft, of Delbet with reference to the blind introduction of the fibular 
graft, of Smith-Petersen, Johansson, and others in respect to the introduc- 
tion of nails and grafts, and, more recently, of King, who describes a 
method very similar to our own. What we wish to emphasize is that by a 
combination of some of these excellent operations we can extend the 
possibilities of a cure to those old people who cannot be expected to stand 
a major operation and who, nevertheless, have a sufficient expectation of 
life to make us loath to abandon them. 


THE JOUKXAL OF BON'E AXD JOINT SURGERY 



SURGICAL CORRECTION OF TALIPES CAVUS DEFORMITIES 


BY ALYIA BROCKWAY, M.D., BOS ANGELES, CALIFORNIA 
From the Clinics of the Orthopaedic Hospital, Los Angeles 

Most of the literature on the surgical correction of cavus-foot 
deformities does not limit itself to the congenital or the acquired deform- 
ities, but includes also those due to poliomyelitis and cerebral hemorrhage 
at birth. On such a basis, comparisons of methods of treatment cannot 
properly be made and conclusions as to the efficacy of various operations 
cannot accurately be drawn, because the principles of treatment in these 
conditions are distinctly different. 

In poliomyelitis, stability of the foot is often much more important 
than motion, particularly uncontrolled lateral motion, and various muscle 
transplantations to rebalance the muscle power are indicated; this does 
not apply to the cavus foot of the congenital or the acquired type. 
Preservation of lateral motion is of fundamental importance in the true 
cavus foot. Furthermore, there is no demonstrable weakness in this type 
of foot. Muscle transplantations, therefore, are seldom necessary, and, 
when done, are only of secondary importance, as for instance when the toe 
extensors are transplanted to the dorsum of the foot to improve hammer- 
toe deformities. 

In 1924 Hackenbroch wrote a very complete and comprehensive 
article on the whole aspect of the cavus foot. He did not limit himself to 
discussion of the congenital and acquired types of cavus foot, but these 
types were very thoroughly treated. He gave not only his own opinions 
and practices, but also those of many different men who have written on 
the subject. 

The following report is based on a study of seventy feet that were 
operated upon for cavus deformity of the congenital or the acquired type, 
with an average postoperative follow-up period of four years. 

ELEMENTS OF DEFORMITY IN THE CAVUS FOOT 

In the cavus fopt, one, two, or three elements, or certain combinations 
of these three elements, may enter into the deformity. 

The most common aspect of the deformity is a drop of the forefoot. 
The apex of the deformity on the inner border of the foot is more fre- 
quently at the navicular-cuneiform joints rather than at the astragalo- 
navicular joint. In either case, the surgical indication is to bring up the 
forefoot into proper relation with the hindfoot. 

The next most common element of the deformity is a true equinus 
condition, in which the heel cord is actually short and is accompanied by 
the drop of the forefoot just described. In this type, of course, it is 
necessary to lengthen the heel cord in addition to restoring the relation- 
ship between the forefoot and the hindfoot. 
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The third element is a combination of drop of the forefoot and a 
varying degree of calcaneus deformity. In this instance the heel cord is 
too long, and the os calcis forms a greater than normal angle with the 
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Fig. 1-A 

Cavus defoimity of model ately severe degree. The deformity is 
essentially a diop of the forefoot. 



Fig. 1-B 

Same foot as shown in Fig. 1-A after surgical correction. Wedges of bone, with 
bases upward, have been removed from the navicular-cuneiform joints and from 
the body of the cuboid. Lateral mobility of the foot has been preserved. 

THE JOURNAL OF BONE AND JOINT SURGERY 


TALIPES CAVUS DEFORMITIES 


83 


longitudinal axis of the tibia. In spite of the calcaneus deformity, actual 
weakness of the gastrocnemius muscle usually cannot be demonstrated. 
The apex of the cavus deformity is more posterior than in those types 
in which the deformity is only a drop of the forefoot. 

In some instances there is an associated varus deformity of the heel. 
Also, in the cases of moie pronounced deformity, there is a high incidence 
of hammer-toe, sufficient to lequirc surgical attention. 



Fig 2-A 

Severe degree of cavus defoi mity, but very little shortening of the heel 
coid. 



Fig. 2-B 

Same foot as shown in Fig 2-A after surgical correction. Wedges of bone, with 
bases upward, have been removed from the astragalonavicular and from the 
calcaneocuboid joints Lateral motion of the foot has been obliterated 
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TYPES AND TREATMENT OF CAYUS FEET 

From a clinical and therapeutic standpoint, patients with cavus feet 
may be roughly divided into three main groups. 

Group I 

In this group are included those patients with only a moderate degree 
of deformity, but sufficient to require surgery. While these patients 
vary in age, the majority are under ten years, most of them being be- 
tween seven and eight years. At this age and with only a moderate degree 
of deformity, foot symptoms are usually slight, but this fact should be no 
deterrent to surgery, particularly if the history shows a familial tendency 
or if observations have demonstrated that the deformity is progressing. 

It is in this group that the Steindler stripping of the os calcis alone 
has its greatest field of usefulness. Yet, even at this age, it is surprising 
usually to discover how little correction can be obtained by this type of 
surgery. At this age there is already considerable change in contour 
of the bones and joints, as well as adaptive shortening of the capsule, 
so that release of the tight plantar structures is not always sufficient to 
obtain good correction. Moreover, if correction is obtained, there is 
considerable tendency to relapse and progression of the deformity. 

There were nineteen feet in the author’s series which were subjected 
to this operation. Of these, there was sufficient relapse in six to require 
further surgery later, and in four others additional surgery should have 
been done. From a study of these feet, it seemed reasonable to believe 
that relapse was partly due to the fact that the period of immobilization 
following surgery was too short. The average time in plaster in this 
series was only six weeks. Better correction was maintained when the 
feet were immobilized for several months, permitting the patient to walk 
when the wounds were healed. 

When one considers that in these feet the deformity gradually 
progresses, it seems reasonable to believe that prolonged plaster immobi- 
lization should be the rule. There may be some analogy between cavus 
and club-foot deformities; in the latter condition, the fact is well estab- 
lished that it is important to maintain correction for a long time, even up 
to the end of the growth period. The author believes that the same 
reasoning and principles should be applied in treating the cavus foot. 

In spite of the facts that complete correction is often impossible and 
that relapse frequently occurs after the Steindler stripping operation, the 
writer feels that it is a useful procedure in this younger age group. In 
the first place, at the age of six or eight years, the deformity is of the milder 
type, and fair to good correction can usually be obtained. Most surgeons 
would hesitate to do bone surgery, such as wedge osteotomies, at this age, 
because of the hazard of growth disturbance and because bony fusion is 
less likely to occur. If these feet are watched regularly after the casts 
have been discontinued, if they are properly shod, and if exercises and 
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stretching are instituted, it is possible to carry the patients through 
the end of their growth period with useful feet. At least there will be a 
minimum of deformity, and, if bone surgery should become necessary, 
such surgery would be less radical and greater suppleness and pliability 
of the feet would be maintained, with less residual deformity and pain. 

Group II 

In this group the foot deformity is more severe, and the majority of 
the patients are between ten and fifteen years of age. The deformity is 
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Fig. 3-A 

Moderate cavus deformity with mild calcaneus. 
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Fig. 3-B 

Same foot as shown in Fig. 3-A after surgical correction. t\ edge osteotomies 
were done through the neck of the astragalus and through the cuboid. 
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fixed by reason of structural changes in the bone, and the Steindler strip- 
ping of the os calcis alone will not alter the contour of the foot. It is 
necessary, in addition, to do wedge osteotomies somewhere in the mid- 
tarsal region, with the base upward in order to flatten the arch. 

It is in this type of deformity that Steindler’s recommendation of 
wedge osteotomies through the body or the neck of the astragalus and 
through the cuboid, in order to spare the mid-tarsal joints, should be 
carried out. This operation gives fairly good correction, and, since the 
mid-tarsal joints arc not invaded, the patient has a flexible foot with no 
limitation of motion in the subastragalar joint. This fact should be 
borne in mind in treating feet that are not paralyzed as in poliomyelitis. 
In the latter condition the surgeon willingly sacrifices lateral motion of the 
foot for the sake of increased stability. In the unparalyzed foot this loss 
of lateral motion greatly decreases function and increases discomfort. 

Operations of this type were performed on five feet in the author’s 
series with good results. There was fair to good correction of the deform- 
ity with marked to complete relief of s.ymptoms. In each case, when the 
foot was relaxed, the deformity was still very apparent, but, when the 
patient stood, the cosmetic appearance of the foot was good. 

This operation is usually not sufficient when the deformity is more 
marked. In the first place, it is difficult or impossible to remove adequate 
bone wedges, and, in the second place, the apex of the deformity is usually 
more distal than the region from which the bone is removed. Hence, 
removal of an inadequate wedge behind the actual deformity may not 
give proper correction. 

In 1927 Royle called attention to a new conception of the etiology of 
the cavus foot and described an operation to correct the deformity. He 
believed that, due to weakness of the gastrocnemius, the patient con- 
sciously or unconsciously used the tibialis posterior to assist in locomotion. 
This constant overuse of the tibialis posterior, he felt, caused flexion of 
the mid-tarsal joints, which resulted finally in a cavus foot. Some of the 
cases which he described were clearly due to poliomyelitis, but he thought 
that in some cases the cavus deformity was of the congenital or the 
acquired type. Based on this conception of the etiology, he transplanted 
the tendon of the tibialis posterior into the tendo achillis, both to increase 
the motor power of the calf and also to release the deforming action of 
the tibialis posterior on the mid-tarsal joints. 

In the author’s series of seventy feet, with the possible exception of 
two, none fitted into this classification of Royle’s, and it seems possible 
that most of the latter’s cases may have been the result of poliomyelitis. 
In none of the writer’s patients could weakness of the gastrocnemius be 
clearly demonstrated, even when there was a calcaneus element in the 
cavus deformity. In some of Royle’s cases he described a heel-cord 
lengthening, indicating that there was a shortening of the calf muscle. 

If the calf muscle were weak, one would expect the reverse of this condi- 
tion, — that is, a heel cord that was too long and a calcaneus deformity. 
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There were two eases in this series in which it was thought that the 
conditions described by Royle might be present, and in both the tibialis 
posterior was transplanted into the tendo achillis. In one case, at the 
end of two years, there was no increase in the deformity, and the patient 
stated that the foot was more comfortable. However, the original 
deformity was not of the severe type, and there is no assurance that the 
deformity would have increased, even without the surgery. In the 
other case, the cavus was not improved, either symptomatically or cos- 
metically, and it was necessary later to do wedge osteotomies of the tarsus. 

During the past year and a half, another type of wedge osteotomy of 
the tarsus has been used. In this, the wedge, with base upward, is 
removed from the navicular-cuneiform joints and from the body of the 
cuboid in conjunction with a stripping of the os calcis. Six feet have 
been operated upon in this manner by the author, and, while the post- 
operative periods have not been sufficiently long to draw positive conclu- 
sions as to the end results, the author is convinced that it is the operation 
of choice in cases of this type in which the patient is old enough for bone 
surgery and the deformity is of the moderately severe variety. 

Theoretically and actually, this type of operation has distinct advan- 
tages. First, it preserves lateral motion of the foot, and the writer wishes 
to emphasize again that this motion is of utmost importance in the un- 
paralyzed foot. Second, the site of the osteotomy conforms to the 
apex of the cavus deformity, which is not true usually when the wedge is 
removed from the neck of the astragalus. Third, greater correction is 
maintained, since the fusion on the medial side of the foot is through 
a joint which has very little to do with lateral mobility. 

When the osteotomy is done through the bones on the two sides of 
the foot — for example, through the neck of the astragalus and through 
the cuboid — the incongruity of the joints which occurs at the apex 
remains unchanged, and thus correction is apt not to be as complete or as 
lasting. This is particularly true of the cosmetic appearance of the foot, 
because in the relaxed position there is still present a very decided cavus 
deformity. 

This operation, in which the wedge of bone is removed from the 
navicular-cuneiform joints, has one disadvantage, — namely, sufficient 
bone cannot be removed to correct adequately the very severe deformities. 

Group III 

Most of the patients in this group are over fifteen years of age. The 
cavus deformity is severe, and there is a greater incidence of hammer-toe 
deformity with disabling and distressing symptoms of the metatarsal 
arch, and an accompanying varus attitude of the heel is more common. 

In the very severe cavus deformity, it is necessary to remove generous 
wedges of bone, with bases upward, from the mid-tarsal joints in order 
to flatten sufficiently the longitudinal arch and thereby relieve the painful 
pressure over the heads of the metatarsals. It is true that this operation 
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obliterates most, if not all, of the lateral mobility of the foot. The- 
oretically, there should be a little motion remaining in the subastragalar 
joint, — namely, that small amount in the tarsal joints distal to the fusion 
and then transmitted back through the fused area. Actually, motion in 
the subastragalar joint, following such an operation, is usually nil, and, 
for this reason, many surgeons are always in favor of including this joint 
in the operation, in order to increase the fusion area. Experience has 
shown that there is a tendency for fibrous fusion at the astragalonavicular 
joint, and, for this reason, inclusion of the subastragalar joint would tend 
to ensure solid bony union. Of course, if there is a varus deformity of the 
heel, subastragalar fusion is a necessary part of the operation. 


TABLE I 

Resume of Cases of Talipes Cavus Deformity 


Number of patients operated upon 


43 

Males 

25 


Females 

. . 18 


Number of feet operated upon 


70 

Unilateral 

16 


Bilateral 

27 


Average age 


12 years 

Average postoperative follon-up 


4 years 


In these disabling feet, the surgeon must be willing to sacrifice lateral 
mobility, because the comfort derived by the patient when the weight 
thrust on the heads of the metatarsals has been decreased more than 
offsets the loss of motion. The fat pads are worn thin and are frequently 
covered only by calloused tender skin, and no amount of shoe correction 
or padding gives any lasting relief. 

In these severer deformities, the accompanying hammer toes fie- 
quently require surgical correction. As the heads of the metatarsals 
drop, the dorsal subluxation at the metatarsophalangeal joints increases, 
concomitant with flexion deformity of the proximal interphalangeal joints. 

Tenotomies and capsulotomies alone have proved to be ineffectual 
in controlling these toe deformities. The improvement gained at surgeiy 
is gradually lost. More lasting and gratifying results are obtained by 
combining these procedures with resection of from one-third to one-half 
of the distal ends of the proximal phalanges of the second, third, fourth, 
and fifth toes. This results in a shortening of the toes, which may be of 
some cosmetic importance, but the relief obtained is so definite that the 
most exacting patients have no regret. 

If the hammer-toe deformity is sufficient to warrant tenotomy, it is 
better to transplant the tendons of the extensor digitorum longus to the 
dorsum of the foot into the cuneiform bones, as first described by Hibbs. 
This permanently does away with the deforming pull of these muscles, 
and, at the same time, they are converted into efficient dorsiflexors of the 
foot. This is one transplantation that can be counted upon to give suc- 
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cess. As soon as the cast is removed, the patient automatically dorsi- 
flexes the foot with the new transplant. 

In about one-half of the feet in which this transplantation was done, 
the tendon of the extensor hallucis longus was transplanted into the shaft 
of the first metatarsal just behind the head. It would appear that the 
transplant in this position should have more tendency to lift up the 
depressed head of the first metatarsal, but, by actual experience, this has 
not proved to be true; furthermore, the transplant is not as active as it is 
when inserted more proximally into the cuneiform bones. 

Whenever the tendon of the extensor hallucis longus is used as a 
transplant, regardless of its new insertion, the interphalangeal joint of the 
great toe should be fused, and the distal end of the cut tendon should be 
sutured into the extensor hallucis brevis to prevent a distressing flexion 
deformity of that joint. 

In the author’s series there were thirty-eight feet in which bone 
wedges were removed from the mid-tarsal joints. It is always necessary 
to accompany this operation with a plantar fasciotomy or a Steindler 
stripping of the os calcis. 

HEEL-CORD LENGTHENING 

So far, no mention of heel-cord lengthening has been made in con- 
junction with the wedge osteotomies described. In addition to surgery 
designed to bring the forefoot into proper relation to the hindfoot, it is, 
of course, necessary to drop the posterior end of the os calcis Avhen the heel 
cord is too short. This condition may be present in any of the three 
groups of patients described, but, in the whole series of seventy feet, 
lengthening of the heel cord was done in only eight cases. 

The first impression gained on inspection of a cavus foot is that the 
heel cord is short. This deceptive appearance may be present even when 
there is a calcaneus deformity and the heel cord is already too long. 
There is a too-common tendency to lengthen the heel cord of such a foot 
without first determining by roentgenograms with the patient standing 
that such an operation is indicated. Lengthening the tendo achillis when 
it is not actually short only adds to the cavus deformity. It should be a 
universal rule that a cavus foot should not be operated upon until roent- 
genograms with the patient standing have been taken. 

SUMMARY OF END RESULTS 

Plantar fasciotomies in the patients of Group I were somewhat dis- 
appointing except in the younger patients with milder deformity. In 
about half of the cases there was sufficient relapse or progression of the 
deformity so that further surgery was later indicated. In those cases in 
which the feet were immobilized for several months with repeated stretch- 
ings better results were obtained. 

In the patients of Group II wedge osteotomies were done, but the 
mid-tarsal joints were avoided and thereby lateral motion of the foot was 
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preserved. In about half of the cases the wedges were removed from the 
neck of the astragalus and from the body of the cuboid, and in the other 
half the wedges were removed from the navicular-cuneiform joints and 
from the cuboid, plus stripping of the os calcis in either case. The latter 
procedure gave superior results: the cosmetic appearance of the foot was 
more pleasing; correction was better maintained; and symptoms of the 
front arch were more uniformly improved. 

The severe deformities in the patients of Group III were corrected 
by wedge osteotomies of the mid-tarsal joints. The cosmetic improve- 
ment was uniformly striking, but at least 30 per cent, still had considerable 
foot discomfort, due partly to the severity of the original deformity and 
in part to the fact that motion in the mid-tarsal and subastragalar joints 
had been permanently destroyed by the surgery. It is the author’s 
opinion that better results could be obtained in this Group-Ill type of 
patient, particularly those whose deformity is not extreme, by employing 
the operation in which wedges of bone are removed from the navicular- 
cuneiform joints and from the body of the cuboid as was done in the 
patients of Group II. Even though full correction might not be ob- 
tained, full mobility of the foot would be preserved. 

TABLE II 

Types of Surgery Performed on 
Forty-Three Patients with Talipes Cavus Deformities 


Types of Surgery 


No. of 
Feet 


Steindler stripping of os calcis or plantar fasciotomy 19 

Relapse of deformity followed by other surgery later 6 

Relapse for which other surgery should have been done 4 

Wedge osteotomies through neck of astragalus and cuboid, plus Steindler strip- 
ping operation 5 


Wedge osteotomies through navicular-cuneiform joints and cuboid, plus Steindler 


stripping 6 

Transplantation of tibialis posterior tendon into tendo achillis 2 

Deformity not controlled and later wedge osteotomy of tarsus required 1 

Wedge osteotomies through mid-tarsal joints, plus Steindler stripping or plantar 

fasciotomy 38 

Second osteotomy later to correct further deformity 5 

Subastragalar fusion also done 6 

Transplantation of extensor hallucis longus tendon into first metatarsal and 

fusion of interphalangeal joint of great toe 9 

Transplantation of all of the long extensors of the toes into dorsum of foot 

and fusion of great-toe joint 6 

Heel-cord lengthening 3 

Tenotomies and capsulotomies of toes 10 

Tenotomies and toe capsulotomies, plus resection of distal third or half of 

proximal phalanx of second, third, fourth, and fifth toes ® 
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CONCLUSIONS 

The examination and study of these seventy surgically corrected feet 
have been highly instructive, and of help in clarifying certain conceptions 
and misconceptions regarding the treatment and the care of this deformity. 

First, has resulted the conclusion that soft-tissue operations, such 
as stripping of the os calcis, are of themselves not adequate except in cases 
of mild deformity in young patients. Likewise, tenotomies and capsulot- 
omies for hammer toes of the severe or the moderately severe variety are 
disappointing, and the cavus and the concomitant deformities are apt to 
recur and to progress. 

This study also indicates that most of the patients with milder 
deformity are not treated and watched over for a sufficient length of time. 
It is believed that better results could be obtained by longer immobiliza- 
tion in plaster, followed b3 r proper shoeing, exercises, stretchings, and, 
when necessary, repetition of soft- tissue surgery before severe contractures 
have occurred. 

It has demonstrated that adaptive ligamentous contractures and 
bone deformities occur rather early. In children of only eight or nine 
j'-ears, with slight to moderate deformity, these changes are often present 
to a degree which makes soft-tissue surgery inadequate. 

The lesson has been convincingly brought home that full mobility 
and lateral motion of the non-paralyzed foot are of fundamental impor- 
tance. Therefore, fusion of the mid-tarsal joints should be done only in 
the very severe deformities that cannot be controlled in any other way. 
Younger children seem to tolerate loss of lateral motion for a time, but 
later symptoms appear as a direct result of this loss of motion. Once 
the foot is rigid, it becomes increasingly difficult to employ conservative 
treatment for relief of pain and discomfort. 

This study has emphasized what has been long known, but is some- 
times forgotten even by competent surgeons, — namely, while most of 
these feet have the external appearance of true equinus deformity, the 
actual deformity is usually only a drop of the forefoot and requires no 
lengthening of the heel cord. Lengthening of a heel cord which is not 
short only adds to the original deformity. Cavus feet should never be 
operated upon until roentgenograms with the patient standing have 
been taken. 
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TREATMENT OF OSTEOGENIC SARCOMA 


BY ALBERT B. FERGUSON, M.D., NEW YORK, N. Y. 

Director of Roentgenology, Neiv York Orthopaedic Dispensary and Hospital 

Early amputation is the treatment commonly urged for osteogenic 
sarcoma of an extremity. Results indicate that early amputation not 
only is not the best treatment, but it actually tends to assure the death of 
the patient. 

The following is a review of the first 400 cases of osteogenic sarcoma 
in the Registry of Bone Sarcoma of the American College of Surgeons, 
cases with inadequate data or seriously disputed diagnosis being excluded. 
There were 258 cases treated by amputation. 

Early amputation is interpreted as amputation within six months of 
onset of symptoms. Survivors are defined as patients living with no evi- 
dence of tumor at the last report more than five years after amputation 
and the last surgical treatment. 

Only 8 per cent, survived early amputation; 29 per cent, survived 
later amputation. This difference cannot be explained by a lesser degree 
of inherent malignancy in patients having delayed amputation. Of the 
patients in whom one or more pathologists thought that histological evi- 
dence indicated a lesser degree of malignancy, 14 per cent, survived early 
amputation, whereas 41 per cent, survived when amputation was de- 
layed. Early amputation was fatal even when malignancy may not have 
been great. 

The same situation obtained with patients in whom one or more 
pathologists thought that the lesion might be of unusually high malig- 
nancy. Of these patients, 4 per cent, survived early amputation, and 
37 per cent, survived when amputation was delayed. 

Even if cases of possibly low malignancy be completely eliminated 
from among the late amputations, 24 per cent, of the patients in the re- 
maining cases survived. This result is three times as good as that of 
early amputation. 

Those who think that early amputation is the proper treatment for 
osteogenic sarcoma of an extremity doubtless expect that the earlier the 
amputation, the better the result. Such is not the fact. Within the 
first six months after the onset of symptoms the earlier amputations 
yielded the poorer results. With amputation in the first month after 
onset of symptoms, none of thirteen patients survived. With amputa- 
tion in the second month, one of twenty-five patients survived. In the 
third month, two of twenty-three patients survived. In the fourth, 
fifth, and sixth months together, eight of seventy-three patients survived. 
There is no rational explanation for this, except that very early amputa- 
tion is fatal. 

Of the eleven patients that survived early amputation, all were in the 
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age period of from eleven to twenty, and all blit one had lesions at the 
distal portion of the femur. Thus, it may be said that, in this series, a 
patient had practically no chance of survival following early amputation 
unless he was in the age period of from eleven to twenty and unless the 
disease was located in the distal portion of the femur. Even at this 
specific site and in this age period, favorable to early amputation, results 
were slightly better after late amputation; 21 per cent, survived early 
amputation, and 25 per cent, survived late amputation. 

Radiation before amputation seemed to improve the results of early 
amputation (23 per cent, surviving), but did not definitely affect the re- 
sults of late amputation (25 per cent, surviving). Radiation alone did 
not effect a cure in anj r case in this series of 400 cases. 

Excision before amputation appeared to be a useful treatment. 
When excision preceded amputation, 17 per cent, survived early amputa- 
tion, and 29 per cent, survived late amputation. Sixty-seven of the 400 
patients were treated by excision with or without amputation. Of 
these, 28 per cent, survived. The percentage of survival was 35 in cases 
in which the excision was performed within six months of onset of symp- 
toms and 21 in cases in which it was done later. Of eleven patients 
treated by excision with no other treatment, 36 per cent, survived; all but 
one of these four survivors had lesions of possibly low malignancy. 

The results of early amputation and those of late amputation were 
not notably affected by any additional treatments except excision or 
radiation before amputation, nor were they notably affected by such in- 
cidents as biopsy, fracture, or incision and drainage. 

When amputation was the only treatment, one of thirty-seven pa- 
tients survived early amputation, and eight of tiventy-one patients sur- 
vived late amputation. 

The results that have been stated appear to be a sufficient indictment 
of early amputation. Haste to amputate tends to assure the death of the 
patient. What should be done? 

If early amputation is wrong, the best way to treat the early case of 
osteogenic sarcoma of an extremity is at present unknown. Certain in- 
dications of what may prove to be the best treatment have, however, been 
stated. Mere delay of amputation should improve results. Radiation 
during the period of delay before amputation should further ameliorate 
results. Third, it seems probable that excision may be used to advantage 
before amputation. 

In order to make clear the use to which excision may be put, it is 
necessary to state a theory. The following theory is set forth for that 
purpose and for no other. The truth or falsity of the theory does not 
affect the facts that have been stated. The results that are known and 
the results that will become known by trial will determine the proper 
treatment of osteogenic sarcoma. 

Only eight of the 258 patients upon whom amputations were per- 
formed had detectable metastasis before amputation, although manj r pa- 
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tients had had the disease for many months or years; yet metastasis 
regularly became detectable within a few months after amputation. The 
disease was always ready to produce metastasis when amputation was 
performed, and amputation was regularly associated with the develop- 
ment of metastasis. This was not true of other incidents which should 
have a greater tendency to dislodge tumor cells into the blood stream, 
such as fracture, biopsy, incision, curettage, or excision. Therefore, we 
cannot assume that metastasis following amputation is principally due to 
the dislodging of tumor cells into the blood stream at the time of operation. 

The following alternative suggests itself. We must assume that 
tumor cells are discharged into the blood stream more or less constantly 
in osteogenic sarcoma, and that the disease does not consist solely of a 
local lesion, but of a local lesion plus innumerable tumor cells circulating 
in the flowing blood. Usually these free tumor cells die or remain in- 
nocuous. Otherwise, there would soon be abundant metastases in all 
cases. The free tumor cells apparently need some aid to enable them to 
leave the blood stream and to locate where they can grow. This aid must 
be offered by the disturbance produced by amputation, but not by other 
operations, such as biopsy, incision, currettage, or excision. Hence, it 
appears that the disturbance of the general circulation attendant upon 
amputation of the extremity is the aid which enables free tumor cells to 
leave the blood stream and to locate where they can grow in the pulmonary 
tissues. 

After amputation of a leg, the aorta still has blood for two legs, but 
an outlet only to one. The great veins are in a similar state. There is 
a considerable disturbance in the circulatory mechanism in adjusting 
itself to this new state, and this disturbance should be a potent aid in en- 
abling the free tumor cells to leave the blood stream in the lungs. 

It is worthy of note that it has often been stated that the more distal 
lesions appear less malignant than the more proximal lesions. An ampu- 
tation at the knee or in the mid-thigh causes less disturbance of the gen- 
eral circulation than does a disarticulation at the hip. 

The theory that has been stated offers a plausible explanation of the 
relation of amputation to metastasis. Now, what of the difference 
between early amputation and late amputation? 

We must draw a distinction between the inherent malignancy of the 
lesion (its capacity to kill quickly, if given the opportunity) and the virility 
or rapidity of growth of its cells at a given moment. The lesions of osteo- 
genic sarcoma do not grow constantly at an even rate. They have active 
periods and quiet periods. The cells tend to differentiate more during the 
quiet periods, but the less-differentiated cells do most of the multiplying 
in the more active periods. The less-differentiated, actively multiplying 
cells have the greater capacity to enter the blood stream and require less 
aid to leave the blood stream in the lungs where they can grow to form 
metastases. 

The early 7 months of osteogenic sarcoma are always an active period 
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in which amputation regularly results in metastasis. Later, there is at 
least some chance that the time selected for amputation is a quiet period 
during which the free tumor cells in the blood stream require greater aid 
than is offered by the amputation to enable them to leave the blood stream 
and to locate in the lung tissue. Hence, late amputation offers a better 
chance of survival than docs early amputation, and that chance will un- 
doubtedly become greater when we learn to select a quiet period for am- 
putation, — a time when there has been no sudden increase of pain or of size 
for at least two months, no recent loss of weight, and when no extensive 
new development of destruction or soft-tissue mass is visible in the 
roentgenogram. 

The idea that the better results of late amputation might be due to 
the development of immunity or resistance to the tumor appears to be 
refuted bj" the results of excisions. Early excisions yielded much better 
results than those performed more than six. months after the onset of 
symptoms. Also, of the patients who died following late amputation, 
one-third were dead within a year after operation; these patients can 
hardly be said to have developed resistance to the disease. 

The theory that has been stated suggests that the proper treatment 
of osteogenic sarcoma of an extremity should be to find or to create a proper 
time for amputation and then to amputate. Radiation is useful in creat- 
ing a proper time for amputation, in that it tends to reduce the more 
virile cells to a less virile state in which they are less apt to be able to form 
metastascs in the lungs at the time of amputation. Excision may also 
be useful in creating a proper time for amputation. 

The results of excisions in the cases studied have been stated. It 
should be noted, however, that amputation followed excision in these 
cases only after recurrence of the tumor was evident. That is not the 
best use that may be made of excision. The results do not establish what 
excision can do, but merely show that excision is not harmful. 

When osteogenic sarcoma is excised, there is no longer any discharge 
of tumor cells into the blood stream until such time as recurrence develops, 
as it almost certainly will. If, after excision, amputation is performed 
before recurrence is detectable, there will be fewer tumor cells in the blood 
stream at the time of amputation. If recurrence can be delayed, and if 
the interval from excision to amputation can be accordingly prolonged, 
the free tumor cells in the blood stream may die or become so reduced in 
virility that amputation might be perfectly safe. 

Radiation is one means by which the development of recurrence after 
excision may be retarded; the use of bone chips or grafts at the site of 
excision is another. 

In the few cases in which bone grafts were inserted at the sites of ex- 
cision of osteogenic sarcomata, the development of recurrence was re- 
tarded. There are reasons why this should be so. Bone grafts or chips 
occupy space which would otherwise be partly occupied by blood clot, and 
fibrin nourishes or stimulates fibroblastic cells. Also, the inserted bone 
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stimulates the endothelial leukocytes, the accumulation of which may re- 
tard the growth of the tumor cells. In one case, a graft was inserted at 
the site of excision, and it was thirteen years before another operation 
was deemed necessary; the patient died two years later. 

If, after excision, recurrence is evident before amputation has been 
performed, a second excision may be done before the amputation. The 
functional state of the limb after excision is not a serious matter when 
amputation is to follow. 

The treatment recommended for osteogenic sarcoma of an extremity 
is: 

1. Avoidance of early amputation; 

2. Delay of amputation; 

3. Radiation before amputation; 

4. Radiation, excision, and implantation of a bone graft or bone chips 
before amputation, with amputation following before recurrence becomes 
evident. 

5. Repetition of excision before amputation, if recurrence is evident 
before amputation has been done. 
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UNUNITED FRACTURE OF THE NECK OF THE FEMUR 
TREATED BY THE AID OF THE BONE GRAFT * 


BY MELVIN S. HENDERSON, M.D., ROCHESTER, MINNESOTA 
From the Section on Orthopaedic Surgery, The ]\Iayo Clinic 

In the twenty-six years from July 1913 to June 1939, inclusive, at 
The Mayo Clinic we have used bone grafts for the treatment of ununited 
fractures of the neck of the femur in seventy-seven cases. We assumed a 
fracture of the neck of the femur to be ununited if, at the end of three 
months following the accident, evidence of repair could not be demon- 
strated clinically or roentgenograpliically. In this series, the longest 
period during which non-union had existed prior to operation was eighty- 
four months; the shortest period was three months; and the average period 
was thirteen months. Forty of our patients were males and thirty-seven 
were females. The oldest patient was sixty-seven years of age, and the 
youngest was nineteen. In decades of life, the distribution was as fol- 
lows: sixty to sixty-nine years, five patients; fifty to fifty-nine years, 
thirty-two patients; forty to forty-nine years, nineteen patients; thirty 
to thirty-nine years, fifteen patients; twenty to twenty-nine years, five 
patients; and ten to nineteen years, one patient. 

SELECTION OF CASES 

Osteosynthesis with the aid of the bone graft is an ideal way to deal 
with non-union of the neck of the femur, because anatomical restitution is 
the aim. However, an operation in which the joint is opened (articular 
osteosynthesis) is an extensive one and, in unprepared or unskilled hands, 
it would be attended by a high mortality ra te. If any type of bone graft 
is under consideration, care and sound judgment must be exercised in the 
selection of patients. Both the general health of the patient and the con- 
ditions at the site of fracture are important and must be favorable, if a 
bone graft is to be used. Sometimes conditions at the site of fracture are 
satisfactory, but the general health of the patient is not, or vice versa. The 
patient must have a reasonable expectancy of life, and his health must be 
such that a major surgical procedure will be tolerated. O bese pati ents 
ar e not good subjects . ■¥' — — . 

Conditions at the site of fracture which are most important to con- 
sider are two : 

1. If the head of the femur is necrotic, or if its blood supply is mark- 
edly deficient, a bone graft should not be used. However, even with the 
site of fracture exposed, often fine judgment is required to determine 
whether the head is sufficiently viable to warrant insertion of a bone 
graft or whether, instead, the head should be removed and one of the re- 
construction operations should be performed. So me poor late results, in 
which flattening of the head has occurred, can be at tributed to lack of 
viability of the head. 

* Submitted for publication on October 25, 1939. 
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stimulates the endothelial leukocytes, the accumulation of which may re- 
tard the growth of the tumor cells. In one case, a graft was inserted at 
the site of excision, and it was thirteen years before another operation 
was deemed necessary; the patient died two years later. 

If, after excision, recurrence is evident before amputation has been 
performed, a second excision may be done before the amputation. The 
functional state of the limb after excision is not a serious matter when 
amputation is to follow. 

The treatment recommended for osteogenic sarcoma of an extremity 
is: 

1. Avoidance of early amputation; 

2. Delay of amputation; 

3. Radiation before amputation; 

4. Radiation, excision, and implantation of a bone graft or bone chips 
before amputation, with amputation following before recurrence becomes 
evident. 

5. Repetition of excision before amputation, if recurrence is evident 
before amputation has been done. 
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Method of employment of Engel-May direction finder. Most of the exnln 
nation is on the diagram. The holes are in two parallel planes, and the point of tl 
pin has been fixed in the bone sufficiently to hold; another pin can be insert 'd 
through a hole in the parallel plane, without its point colliding with the point f 
the first pin. The holes are square, so that the direction finder can be rotated 0(1 
degrees, and the operations can be repeated in planes at an angle of 90 dean' 
with the first two planes. The Kirschner guide wire inserted, therefore, will be ' 
the proper direction, both from the anteroposterior and from the lateral aspects* 11 


skin incision made in such a manner that the skin flap can be dissected up 
ward, the trochanteric region can be exposed, and the region of the groin 
can be excluded from the operative field (Fig. 1, a and c). 

2. The capsule is opened and much of it is dissected away, exposin 
the line of fracture. The fibrous tissue is dissected from between the 
fragments, and the latter are freshened and fitted. 

3. Under visual control, a Kirschner guide wire is inserted into the 
femur, just below the trochanter, and is thrust up through the neck and 
into the head. It should be placed sufficiently deep to engage the acetab 
ulum and thus steady the head (Fig. 1, b). A eannulated drill is then 
sleeved over the wire, and a tunnel, of such a size that the fibular graft will 
fit snugly, is made well into the head. 

4. The bone for the graft is removed (preferably by a second operating 
team) usually from the fibula of the affected leg. All muscle and perios- 
teum are scraped away, and the cortex is thoroughly freshened with a 
chisel. This last is an important step, as it enables a blood supply to 
enter the graft more readily than otherwise. 

5. The bone graft is inserted over the wire (Fig. 1, c) and is pounded 
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Fig. 3 

Fibular bone graft Articular osteosynthesis. Patient was fifty-two years of 
age, and non-union had existed for more than tluee years. Roentgenogram rep- 
resents condition fifteen years after inseition of graft; function was normal. 

in to the proper depth (Fig. 1, d). The fragments are impacted firmly; 
then the guide wire is removed. 

6. A double spica cast is applied, extending from the toes to the 
thorax on the affected side and to the knee on the opposite side. It is 
worn for three months. 

7. If the roentgenographic appearance is satisfactory, the patient is 
allowed to be about on crutches after four months, rarely before. Weight- 
bearing is not permitted for six months, and preferably not until shadows 
of bone trabeculae can be seen crossing the line of fracture. 

Technique of the Closed Method {Extra- Articular Osteosynthesis ) 

The essential preliminaries to this operation, as well as to articular 
osteosynthesis, are proper alignment of the fragments and obliteration of 
all shortening, so that the graft will not be subjected to strain or shearing 
force during the period of healing. Shortening may be overcome by trac- 
tion, preferably applied in the preoperative period, or, if arthrotomy is 
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Fig. 4 


Fibular bone graft. Extra-articular osteosynthesis. Patient was a woman, 
sixty-seven years of age, and non-union had existed seven months. Roentgenogram 
represents end result; there was perfect function fourteen months after operation. 


done, it may be combated by dividing the tight structures at operation. 
The technique of extra-articular osteosynthesis is briefly as follows ; 

1. A short lateral incision exposes the shaft of the femur just below 
the trochanter (Fig. 2, a). 

2. A Kirschner guide wire * is inserted a fingerbreadth below the base 
of the trochanter in such a manner that its longitudinal path through the 
neck lies below the center of the cross-section of the bone, and its path 
through the head lies approximately in the center of the cross-section. 
We have found the Engel-May 1 triangular direction finder (Fig. 2, b, c, cl, 
e) of great aid in inserting the wire f, the control being roentgenograms 
taken from the anteroposterior and lateral aspects. The placing of many 
wires in the hope that one finally will be in the correct position is objec- 

* Our standard Kirschner wire is twelve inches long (thirty centimeters) and either 
two thirty-seconds or three thirty-seconds of an inch in diameter. 

t The larger-diameter Kirschner wire is preferaMe^vhen-tbe-Engel-May direction 
finder is used. 
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TABLE I 

Summary of Seventy-Seven Cases Treated by Bone Graft 


Case 

Duration 
of Non-Union 
before Operation 
( Months ) 

Age 

(Years) 

Sex 

Date of 
Operation 

Type 
of Graft 

Result 

Date 
of Last 
Observation 

1 

12 

49 

Male 

July 16, 1913 

Tibial 

Failure 

1933 

2 

3 

39 

Male 

Aue. 20, 1913 

Tibial 

Union 

1917 

3 

12 

53 

Male 

May 21, 1914 

Tibial 

Union 

1923 

4 

21 

30 

Female 

Oct. 26, 1914 

Tibial 

Not traced 


5 

22 

55 

Male 

Dec. 4, 1914 

Tibial 

Union 

1915 

6 

5 

51 

Male 

Dec. 10, 1914 

Tibial 

Failure 

1921 

7 

10 

51 

Male 

Apr. 20, 1915 

Tibial 

Failure 

1917 

8 

3 

36 

Female 

Aug. 19, 1915 
Apr. 26, 1917 

Tibial 

Fibular 

Failure 

Failure 

1921 

9 

3 

46 

Male 

Aug. 2, 1916 

Tibial 

Failure 

1918 

10 

12 

39 

Male 

Jan. 11, 1917 

Fibular 

Failure 

1921 

11 

20 

32 

Male 

May 17, 1917 

Fibular 

Union 

1921 

12 

13 

59 

Male 

June 14, 1917 

Fibular 

Failure 

1921 

13 

11 

33 

Male 

July 25, 1917 

Fibular 

Union 

1921 

14 

5 

25 

Female 

Feb. 28, 1918 

Fibular 

Failure 

1918 

15 

6 

54 

Male 

Sept. 20, 1918 

Fibular 

Failure 

1920 

16 

11 

53 

Female 

Apr. 9, 1920 

Fibular 

Not traced 


17 

5 

42 

Male 

Jan. 5, 1920 

Fibular 

Union 

mwm 

18 


30 

Female 

Jan. 6, 1920 

Fibular 

Union 

1936 

19 

6 

53 

Male 

Apr. 15, 1920 

Fibular 


1921 

20 

4 Vi 

35 

Female 

Mar. 12, 1920 



1924 

21 

10 

37 



Fibular 

Union 

1924 

22 

42 

28 

Female 

Oct. 26, 1920 

Fibular 

Not traced 


23 

22 

5S 

Male 

Jan. 17, 1921 

Fibular 

Union 

1938 

24 

7 

52 

Female 

Jan. 31, 1921 

Fibular 

Died 2 weeks 
after operation 


25 

8 

53 

Male 

Feb. 23, 1921 

Fibular 

Union 

1925 

26 

19 

21 

Male 

Mar. 18, 1921 

Fibular 

Union 

1931 

27 

24 

55 

Male 

Sept. 19, 1921 

Fibular 

Failure 

1929 

28 

17 

35 

Male 

Nov. 9, 1921 

Fibular 

Union 

1925 

29 

5^ 

50 

Female 

Aug. 17, 1922 

Fibular 

Union 

193S 


24 

40 

Male 

Mar. 18, 1922 

Fibular 

Union 

1922 

31 

3 

57 

Male 

June 20, 1922 

Fibular 

Not traced 

- 

32 

5 

40 

Male 

Nov. 3, 1922 

Fibular 

Failure 

1929 

33 

36 

52 

Male 

Feb. 5, 1923 

Fibular 

Union 

1938 

34 

27 

39 

Female 

Mar. 19, 1923 

Fibular 

Union 

1925 

35 

12 

32 

Male 

Sept. 6, 1923 

Fibular 

Union 

1939 

36 


49 

Female 

Jan. 7, 1924 

Fibular 

Union 

1925 

37 

9 

52 

Male 

Oct. 7, 1924 

Fibular 

Union 

1925 

38 

23 

44 

Female 

June 18, 1925 

Fibular 

Union 

1937 

39 

3 

50 

Female 

May 6, 1926 


Union 

1938 


18 

37 

Female 

Sept. 30, 1926 

Fibular 

Union 

1937 

41 

8 

21 

Female 

Nov. 11, 1926 

Fibular 

Union 

1933 _ 

42 

9 

49 

Female 

Jan. 11, 1927 

Tibial 

Failure 

1929 

43 

18 

42 

Male 

Nov. 25, 1927 

Fibular 

Failure 

__1929___ 

44 

13 

52 

Female 

June 21, 1928 

Tibial 

Union 

1934 _ 

45 


53 

Female 

Sept. 27, 1928 

Tibial 

Union 

1935 

1929 

46 

SS 

19 

Male 

Jan. 14, 1929 

Tibial 

Union 


THE JOURNAL OF BONE AND JOINT SURGERT 




















































UNUNITED FRACTURE OF THE NECK OF THE FEMUR 


103 


TABLE I ( Continued ) 


Case 

Duration 
of Non-Union 
before Operation 
{Months) 

Age 

(Years) 

Sex 

Date of 
Operation 

Type 
of Graft 

Result 

Date 
of Last 
Observation 

47 

9 

48 

Male 

Feb. 4, 1930 

Tibial 

Union 

1935 

4S 

9 

44 

Male 

Apr. 29, 1930 

Tibial 

Union 

1934 

49 

S 

46 

Male 

Mar. 31, 1930 

Fibular 

Union 

1934 


12 

54 



Tibial 

Union 

1931 

51 

9 




Tibial 

Union 

1934 

52 

22 

■s 

Female 

Jan. 16, 1931 

Tibial 

Failure 

1934 

53 

7 

54 

Female 

Apr. 28, 1931 

Tibial 

Failure 

1933 

54 

11 

48 

Female 

Jan. 15, 1931 

Tibial 

Failure 

1934 

55 

21 

44 

Male 

July 4, 1931 

Fibular 

Union 

1936 

56 

5 

38 

Female 

Aug. 30, 1932 

Tibial 

Union 

1934 

57 

27 

53 

Female 

Jan. 26, 1934 

Tibial 

Union 

1937 

58 

25 

42 

Male 


Tibial 

Union 

1935 

59 

18 a 

52 



Fibular 

Union 

1939 


5 M 

46 

Female 

July 27, 1934 

Fibular 

Union 

1937 

61 

9 

58 

Male 

Sept. 26, 1934 

Fibular 

Not traced 


62 

23M 

42 

Female 

Jan. 24, 1935 

Fibular 

Died 3 weeks 
after operation 


63 

5 >4 

56 

Female 

Dec. 26, 1935 

Fibular 

Union 

1938 

64 

7 

67 

Female 

June 20, 1936 

Fibular 

Union 

1937 

65 

6 

57 

Female 

Sept. 25, 1936 

Fibular 

Union 

1938 

66 

8H 

58 

Female 

Sept. 24, 1936 

Fibular 

Failure 

1937 

67 

13 


Male 

Oct. 28, 1936 

Fibular 

Union 

1938 

68 

^HpagiS 


Female 

Oct. 27, 1936 

Fibular 

Union 

1938 

69 


64 

Male 

Apr. 6, 1937 

Fibular 

Union 

1938 


5 


Male 

Nov. 27, 1937 

Fibular 

Union 

1939 

71 

5 

63 

Female 

July 31, 1937 

Fibular 

Failure 

1939 

72 

7 

67 

Female 

■nirnwnnia 




73 


52 

Female 



Indeterminate 


74 

5 

28 

Female 

Oct. 25, 1938 

Fibular 

Indeterminate 


75 

84 

49 


Jan. 5, 1939 

Fibular 

Indeterminate 


76 

3 

57 

Female 

Jan. 10, 1939 

Fibular 

Indeterminate 


77 

5 

62 

Female 

Apr. 25, 1939 

Fibular 

Indeterminate 



tionable, for the circulation to the femoral head thus might be so impaired 
that late atrophy and flattening of bone would develop. 

3. Over the wire is sleeved a cannulated twist drill of proper size, 
and the tunnel for the graft is drilled. 

4. The graft is then inserted over the wire and is pounded in to the 
proper depth. The bone graft must be prepared as described under artic- 
ular osteosynthesis. The fragments are impacted, and the guide wire is 
removed. 

5. A double spica cast is applied, and the same postoperative care is 
given as in cases in which articular osteosynthesis is performed. 

COMMENT 

We have used the autogenous massive bone graft, — either a piece 
of bone taken from the flat internal surface of the tibia (twenty-two cases) 
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TABLE II 


End Results of Sixty-Seven Bone-Grafting Operations * 


Year 

No. of 
Operations 

End Results 

Union 

(Cases) 

Failure 

(Cases) 

Death 

(Cases) 

1913 

2 

1 

1 

0 

1914 

3 

2 

1 

0 

1915 

2 

0 

2 

0 

1916 

1 

0 

1 

■ 0 

1917 

5 

2 

3 

0 

1918 

2 

0 

2 

0 

1919 

0 

0 

0 

0 

1920 

5 

• 5 

0 

0 

1921 

6 

4 

1 

1 

1922 

3 

2 

1 

0 

1923 

3 

3 

0 

0 

1924 

2 

2 

0 

0 

1925 

1 

1 

0 

0 

1926 

3 

3 

0 

0 

1927 

2 

0 

2 

0 

1928 

2 

2 

0 

0 

1929 

1 

1 


0 

1930 

5 

5 

0 

0 

1931 

4 

1 

3 

0 

1932 


1 

0 

0 

1933 


0 

0 

0 

1934 


4 

0 

0 

1935 

2 

1 

0 

1 

1936 

5 

4 

1 

0 

1937 

3 

2 

1 

0 

Total 

67 

46 

19 

2 


* Of the 78 bone-grafting operations performed on the 77 patients, the end results 
of 67 operations are known. 


or a full segment of the fibula (fifty-five cases). Until recently we have 
always inserted the bone graft under visual control, the joint being 
opened (articular osteosynthesis). In the last three years, however, in 
thirteen of the cases we have not opened the joint, but have employed 
extra-articular osteosynthesis. Provided shortening and deformity are 
corrected before operation, we believe that in a case in which good fibrous 
union exists, a sufficient portion of the neck remains, and the head is 
viable, extra-articular osteosynthesis is the preferable procedure of the 
two. 

In two instances in which extra-articular osteosynthesis was employed, 
we used additional metal fixation, hoping thereby to aid the graft. King, 
of Australia, recently published an article 2 on this phase of the subject. 
The experience which he reported was chiefly with early cases. His argu- 


THE JOURNAL OF BONE AND JOINT SURGERY 












UNUNITED FRACTURE OF THE NECK OF THE FEMUR 


105 


ment that the use of the nail will permit early movement even in recent 
fractures is not accepted by Smith-Petersen or by most surgeons in the 
United States. The placing of a nail, in addition to a bone graft, in a 
femoral head that already is in subnormal condition may so damage the 
head that late atrophy and flattening may develop. In our opinion, ex- 
ternal fixation should be maintained for three months at least, because 
that length of time is required for the graft to become solid. Any strain 
on the graft during that period may cause it to fracture. 

Study of the concluding sentence of the first paragraph of this paper 
and of Table I makes it manifest that bone-grafting operations were not 
performed on aged patients, f or forty of the seventy-seven patients we re 
l ess than fifty years of ag e. The average age was forty-six years ; whereas, 
of patients on whom a Whitman reconstruction operation was done in 
The Mayo Clinic, the average age was fifty-eight years; and, of a smaller 
group on whom the Colonna type of operation was done, the average age 
was sixty-one years. In both of these latter procedures, the head is ex- 
cised, and the upper end of the femur is placed in the acetabulum. 

No doubt, if a bone-grafting procedure had been used in an older 
group of patients, the mortality rate would have been higher than the 2.5 
per cent, in this series. The two patients died from postoperative embo- 
lism. Perhaps more frequent recourse to extra-articular osteosynthesis will 
make practical the use of bone-grafting for more elderly patients, particu- 
larly if employment of the Smith-Petersen nail, as advocated recently by 
King 2 , proves feasible. As has been said, we used additional fixation in 
only two cases, and in those we employed the lag screw, which we thi nk 
can be inserted with less trauma than is entailed by the na il. 

The standard for an excellent result following bone-grafting is much 
higher than that following other methods (Figs. 3 and 4). Function must 
be practically perfect. Bony union does not always mean an excellent 
result; there should be good motion, with little or no limp, and ability 
to put on the shoe and stocking. Seventy-eight bone-grafting operations 
were attempted on seventy-seven patients. The end results of sixty- 
seven of the operations are known (Table II). Forty-six, or 69 per cent., 
of these operations resulted in union; while nineteen, or 28 per cent., re- 
sulted in failure. Two operations (3 per cent.) are excluded from the 
calculation, because the patients died from postoperative embolism. It 
is interesting that ten of the nineteen failures occurred in the course of the 
first six years that bone-grafting was attempted at the Clinic. Our per- 
centage of union was 33.3 for those six years, as compared to 79 for the 
remaining nineteen years. This emphasizes the importance of experience, 
resulting in improved technique and proper selection of cases. 

SUMMARY AND CONCLUSIONS 

1. No attempt has been made to compare the bone graft with other 
methods of treatment for ununited fractures of the neck of the femur. 
The fact that a review of twenty-six years’ work in a large surgical clinic 
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revealed only seventy-seven cases in which bone-grafting was employed 
testifies to the caution with which the method has been used. It has, 
been employed in treatment of about one in ten of the ununited fractures 
of the neck of the femur encountered. 

2. The patients were mostly less than fifty years of age, and the 
average age was forty-six years, emphasizing the fact that, to the present 
time, use of the bone graft has been confined to the younger group of pa- 
tients. 

3. The author has presented his findings in this series of cases be- 
cause there are too few reports on the subject in the literature, and be- 
cause he believes that, with the improved technique by which the channel 
for the bone graft is drilled over a guide wire, thus removing the necessity 
of opening the joint, the field for bone-grafting will be widened. 
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DISLOCATION OF THE ELBOW AND ITS COMPLICATIONS 
A Simple Technique for Excision of the Elbow 

BY M. G. KINI, M.C., M.B., M.CH. (ORTH.), F.R.C.S. (EDIN.), VIZAGAPATAM, 

SOUTH INDIA 

Surgeon, King George Hospital, Vizagapatam 

The development of orthopaedic surgery in India has not kept pace 
with that of other branches of surgery. Fractures and dislocations in 
South India are still being treated by the crude village bone-setter, with 
appalling results. This state of affairs affords an unique opportunity for 
the observation and correction of the conditions resulting from the im- 
perfect or inadequate treatment of elbow dislocations. 

Among the 330 cases of elbow injury admitted to the King George 
Hospital, there were thirty-eight dislocations and one ankylosis, due to 
smallpox; the latter case is included, as the treatment was the same as 
that employed in cases of unreduced dislocation. In eight cases the 
period which elapsed between injury and admission to the Hospital ranged 
from two hours to twelve days; in thirty cases the interval between injury 
and admission varied from fifteen days to eleven months. The average 
interim Avas two months. Three of the cases of dislocation are not in- 
cluded in this report, as the postoperative interval has not been long 
enough to permit an accurate estimation of the results. 

Most of the dislocations occurred in adults ; there Avere only five cases 
in which the patients Avere under fourteen years of age; the youngest 
patient Avas nine years old. (See Table I.) There Avere tiventy-nine 
males and seven females. Of the thirty-five dislocations included in this 
paper, tAvelve were of the right elbow and tAventy-three were of the left 
elboAv. Most of the dislocations Avere of the posterior type and in some 
cases Avere associated Avith marked lateral dislocation. In two cases there 
Avere fractures of the coronoid process, and in three cases there Avere asso- 
ciated fractures of the head of the radius. There Avere no cases of pos- 
terior and medial dislocation or of anterior dislocation. Most of the dis- 
locations occurred as the result of indirect violence. 

The treatment of elboAv dislocation, AA r hen the patient is seen immedi- 
ately after the accident, is simple, provided the folloAAung principles are 
observed: 

1. Roentgenographic examination before reduction and preliminary 
inA'-estigation for nerve injuries. 

2. Reduction of the dislocation under anaesthesia and a second 
roentgenographic examination after reduction. 

3. Proper splinting of the dislocation after reduction to prevent 
effusion into the joint and the surrounding tissues. 

4. Enforcement of sufficient rest to permit the completion of the 
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process of healing in- 
side the joint. 

5. Institution of 
graduated active exer- 
cises with physiother- 
apy after removal of 
the splints to restore 
function. 

It has been the 
routine practice in this 
Hospital to reduce a re- 
cent dislocation of the 
Fig. 1-A Fig. 1-B elbow under general 

Case 28. Persistent posterior dis- anaesthesia. After re- 
location of right elbow. duction, the elbow is 

immobilized in flexion, 
with the forearm in supination, in plaster-of-Paris for a fortnight. At the 
end of that period, the plaster-of-Paris is removed, and active movements 
and massage are instituted. After the conclusion of the exercises, the 
elbow is always rested in flexion in a Jones collar-and-cuff splint. When 
movements are quite free and painless, the splint is discarded. Eight 
patients were treated by this method, and the postoperative follow-up 
showed very good results. 

The principle of this treatment is based on the aseptic healing of 
wounds in connective tissue. It is well known that the granulation tissue 
which is formed in the healing of aseptic wounds is ultimately converted 
into fully formed fibrous tissue in a fortnight’s time. In dislocations, as 
the result of tearing of the ligaments and the blood vessels, hemorrhage 
occurs, and, when this organizes, it is replaced by granulation tissue, 
which ultimately is converted into fibrous tissue. In the region of the 
elbow, if the granulation tissue is not allowed to consolidate into fibrous 


Fig. 3-A Fig. 3-B Fig. 3-C Fig. 3-D 

Case 2S. Roentgenograms and photographs showing the function of the elbow 
one and one-half years after excision. 
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Fig. 2 

Case2S. Af- 
ter excision. 
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Fig. 4-A Fig. 4-B 

Case 28. Lateral and anteroposterior roentgenograms three years after 
excision. 



Fig. 5-A and Fig. 5-B: Case 28. Photographs show- 
ing the weight-bearing capacity of the elbow with the 
arm in abduction at the shoulder and with the forearm 
in supination. 

Fig. 5-C : Case 28. Photograph showing the scar and 
the extension of the elbow. 


tissue, it may be the starting point of new-bone 
formation (the pre-osseous substance of Leriche 
and Policard). This transformation of granula- 
tion tissue into bone is possible because of the com- 
mon origin of all connective tissue from one 
mesenchymal stem. It is necessary, therefore, to 
rest the elbow completely for a fortnight until the 
fibrous tissue is fully formed before active move- 
ments are begun. In cases where this principle 
was ignored, new bone (myositis ossificans) de- 
veloped in front of or behind the elbow, or in both locations, causing 
limitation of movement or fixation of the elbow. Most of the cases of 



Fig. 5-C 
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dislocation of the elbow that were treated by bone-setters and, in a few 
instances, by medical practitioners were subjected to forced movements, 
with the resulting formation of new bone (myositis ossificans) and limita- 
tion of motion. 


COMPLICATIONS 

Various complications may occur after dislocation of the elbow, but 
the following were the most common in this series: (1) nerve injury (two 
cases) ; (2) myositis ossificans (fourteen cases) ; and (3) unreduced disloca- 
tions resulting in fixation of the elbow with or without new-bone formation 

and marked deform- 
ity (twelve cases). 
The majority of these 
complications were 
due to ignorance on 
the part of the pa- 
tient and the lack of 
proper medical care. 

The treatment of 
complications such as 
unreduced disloca- 
tions or myositis os- 
sificans presents a 
difficult problem. 
Open reduction was 
practised in only two 
cases of unreduced 
dislocation of twenty 
days' and one month’s 
duration, respectively, 
in children (Cases 20 
and 21), with unsatis- 
factory results. In 
two cases of old un- 
reduced dislocation 
(Cases 22 and 23), in which operation had been refused, closed reduction 
under general anaesthesia was done. In one of these cases (Case 22), as a 
result of manipulation, a fracture of the ulna occurred an inch below the 
coronoid process, permitting flexion of the elbow from the fixed extended 
position. This flexion was maintained in a plaster-of-Paris splint until the 
fracture had united. The result was quite satisfactory, as the functional 
range of motion was a definite improvement. This is an example of 
Thomas’s false reduction. In the other case, the result was not satis- 
factory. 

In the treatment of myositis ossificans, excision of the new bone, 
after sufficient time for consolidation has been allowed, has been advised. 
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Fig. 6-A Fig. 6-B 


Fig. 6-A: Case 32. Left elbow, showing marked new- 
bone formation in front of and behind the elbow. Note 
the lamination, the posterior aspect of which is attached to 
the lower end of the humeral diapliysis and the upper end of 
the radius. 

Fig. 6-B: Case 32. After excision. 
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Fig. 7-A Fig. 7-B 



Fig. 7-C 


Fig. 7-D 


Case 33. Serial photo- 
graphs showing the method 
of after-treatment following 
excision. 

Fig. 7-A: Extension in a 
Thomas arm splint with 
Kirschner-wire skeletal 
traction. 

Fig. 7-B: Amount of ac- 
tive flexion obtained with 
support on removal of 
Kirschner-wire extension 
fourteen days after excision. 

Note the method of plaster 
splinting. 

Fig. 7-C: Amount of 
flexion obtained two days 
later. Note method of 
splinting. 

Fig. 7-D: Active flexion 
obtained on seventh day 
after removal of Kirschner 
wire. 

Fig. 7-E and Fig. 7-F: Amount of active extension and flexion obtained before 
discharge. The patient had slight radial paralysis and so a small cock-up splint was 
used. The paralysis disappeared in a month’s time. 
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Fig. 7-E Fig. 7-F 


In the majority of the cases the new bone was adherent to the lower end of 
the humeral diapliysis above or to the olecranon, coronoid process, or 
head of the radius below. In such cases excision has not given satis- 
factory results, except in two cases (Cases 18 and 19), in which the new 
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bone was attached to one end of the diaphysis by a well-developed pedicle 
and was free from any other attachment. 

Arthroplasty of the elbow is an excellent method of treatment and 
was done in one case (Case 24). This procedure was not repeated in other 
cases because of the difficulty of developing a team with perfect aseptic 
technique to cooperate in the removal of fascia lata in order to minimize 
the operative time, as most South-Indian patients do not stand prolonged 
operation. In arthroplasty, administration of a general anaesthetic is 
necessary, which adds to the shock of operation. 

The simplest method of operative intervention to restore the move- 
ments of the elbow is a properly designed excision, which gives the same 
satisfactory results as does arthroplasty, and the author has used the 
following technique with success. 

OPERATIVE TECHNIQUE 

Through Langenbeck’s incision, sufficient bone from the lower end of 
the humerus and the upper end of the ulna is excised to produce a gap of at 
least one and one-half inches. The bones are shaped to resemble the 
normal articular ends and are smoothed by a file. To keep the bone ends 
apart, skeletal traction from the lower end of the radius and of the ulna is 
obtained by Kirschner wire. After a firm bandage has been applied to 
the elbow to prevent effusion, the limb is put in extension in a Thomas arm 
splint for a fortnight. At the end of a week, the stitches are removed 
without disturbing the traction; at the end of a fortnight, the Kirschner 
wire is removed, and active flexion with slight support is encouraged. On 
the first day, active flexion to 160 degrees is usually obtained. To pre- 
vent effusion as a result of this movement, the elbow is supported in a 
plaster-of-Paris cast. This method of active flexion is repeated from day 
to day until flexion of from 45 to 50 degrees is obtained. When this stage 
has been reached, active movements with physiotherapy are started to 
restore the normal function of the muscles controlling the elbow joint, 
which, as the result of disuse, have generally atrophied. The elbow is 
always rested in flexion by a collar-and-cuff splint. In about two months 
time the power to flex and to extend the elbow against resistance is easily 
restored, and the patient is discharged to carry on the treatment at home. 

END RESULTS 

To evaluate the success of this treatment, it is necessary to test the 
results from two standpoints: (1) the cosmetic effect; (2) the weight- 
lifting capacity. An elbow which moves freely following excision does not 
necessarily have good function; this was found to be true in some cases in 
which the patients sought advice for disability after excision of the elbow 
elsewhere. The following tests for function should be conducted: 

1. Flexion and extension without weight, with the arm by the side 
and the forearm in supination. 

2. Flexion and extension without weight, with the arm abducted at 
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THE NICOLA OPERATION: A SIMPLIFIED TECHNIQUE 

BY LENOX DIAL BAKER, M.D., DURHAM, NORTH CAROLINA 
From the Orthopaedic Division of Surgery, Duke University School of Medicine , Durham 

In 1929 Nicola 3 reported a new operation for recurrent anterior dis- 
location of the shoulder. The excellence of his procedure is attested by its 
widespread adoption without appreciable modifications or changes in 
principle. The details of the operation are well known and need no fur- 
ther comment here. Other writers 1 ’ 6 - 8 and Nicola in his follow-up 
reports 4 - 5 have emphasized the importance of the proper placing of the 
tunnel through the humerus and have explained the necessity of fixation 
of the tendon in the tunnel. To assure proper fixation of the tendon 
throughout the tunnel, it is desirable to have bony contact with the tendon 



Fig. 1 


A : A probe has been passed through a piece of Dakin tubing, and the stay suture 
has been threaded thiough the probe and pulled through the tubing by the probe. 
The mouth of the tubing has been dilated with a hemostat to receive the distal end 
of the proximal portion of the tendon. 

D: A hairpin, made of silver \\ ire, has been passed through the bone tunnel, and 
the tubing containing the stay suture has been threaded through the loop of the wire 
before being pulled through the tunnel. 

C: The distal end of the tubing has been split to facilitate its removal n ithout trac- 
tion on the tendon and the suture. 
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throughout the tunnel. Proper contact is secured by making the diameter 
of the tunnel approximately the same as that of the tendon. 

In carrying out the operation, the writer has followed the technique 
as outlined by Nicola, but has frequently experienced difficulty in getting 
the cut end of the proximal portion of the tendon started into the tunnel, 
due to its jamming as it is pulled against the mouth of the tunnel by the 
stay suture. To avoid this difficulty without having to enlarge the diame- 
ter of the tunnel, a modification in the technique, as illustrated in the 
accompanying drawings, has been tried and found most satisfactory. 
After the biceps tendon has been severed, the stay suture in the proximal 
portion of the tendon is threaded through a piece of Dakin tubing, three 
millimeters in diameter and fifteen centimeters long, as illustrated in 
Figure 1, A. The mouth of the tubing is dilated with a hemostat to 
allow the end of the tendon to enter the tubing for a distance of about 
one-half a centimeter. A silver wire, twenty-five centimeters long and 
bent as a hairpin (Fig. 1, B), is used as a guide through the tunnel. The 
wire is preferred to a probe, flexible aneurysm needle, tonsil snare 2 , or 
flexible needle 7 , as it is as serviceable as any of the other instruments and 
is more adjustable to the needs of each case. The tubing with the enclosed 
stay suture is moistened with normal saline solution, threaded through 
the loop in the silver wire, and pulled through the tunnel. The tubing, 
which is thin-walled (one millimeter), is elastic and easily compressed; it 
serves to guide the end of the tendon into the tunnel and eliminates the 
need of undue force and strain on the stay suture. After the tendon has 
been delivered through the distal end of the tunnel, the tubing can be 
rolled off the tendon, and the suture can be pulled free. The author has 
found that splitting the distal end of the tube about two centimeters 
(Fig. 1, C ) facilitates grasping the tube and avoids traction on the stay 
suture. The remainder of the operation and the convalescent care are 
carried out as outlined by Nicola. 
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THE SURGICAL TREATMENT OF ACUTE SUBACROMIAL 

BURSITIS 

BY WILLIAM P. BARTELS, M.D., HEMPSTEAD, NEW YORK 

Acute subacromial bursitis has long been considered a purely medi- 
cal problem. The results in a series of thirty-three cases of acute sub- 
acromial bursitis treated by open operation during the past two and one- 
half years have convinced the author of the very definite value of surgery 
in effecting a more prompt and certain cure of the condition. 

Good roentgenograms of the affected shoulder, taken with the arm 
in internal and in external rotation, will demonstrate calcified deposits 
about the tuberosities of the humerus in 90 per cent, of the cases. When 
acute subacromial bursitis and tendinitis are associated with calcified 
deposits, there is present a condition that will respond dramatically to 
surgical treatment. If surgery of the type to be described is performed 
immediately and properly, the patient can be assured of relief from severe 
pain within twenty-four hours and of the return of from 60 to 90 per cent, 
of function of the shoulder and of the extremity at the end of three weeks. 

The operation for removal of bursa and calcified deposit is simple and 
takes from fifteen to twenty-five minutes under general anaesthesia. 
A three-inch incision, from the anterior edge of the acromion downward, 
is made. The deltoid is split in the direction of its fibers. The oedema- 
tous roof and walls of the subacromial bursa are dissected out and excised. 
Cloudy fluid and, infrequently', a calcified plaque may be found in the 
bursa. The tendons of insertion of the supraspinatus, the. infra- 
spinatus, and the teres minor, as well as the tendon of the subscapularis, 
are examined for calcified deposits by making small incisions in the direc- 
tion of the tendon fibers. These deposits are usually multiple and vary 
in size from a pinhead to a lima bean. They may be buried in the tendon 
substance or they may extensively replace the tendon fibers by causing 
necrosis, in which case they are easily seen. Good roentgenograms of the 
shoulder, taken with the arm rotated in different positions, must be at 
hand for convenient consultation during the operation. Thorough re- 
moval of all the calcified material is essential, if the operation is to succeed 
in permanently relieving the patient. The removal is effected by a 
curette, followed by sharp excision of infiltrated tendon fibers. No 
sutures are needed to close the small incisions made in the tendons. 
The deltoid muscle is loosely approximated, and the skin is closed with 
interrupted sutures so placed as to allow seepage from the wound in the 
first twelve hours after operation. No splint or retentive device is used. 

Postoperative treatment consists in making the patient comfortable 
b 3 r the use of morphine for the first twenty-four hours, after which codeine 
is usualty sufficient. The patient’s former intense pain has disappeared 
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by the day after the operation. The patient is allowed out of bed on the 
second day and is encouraged to use the extremity. Movement of the 
shoulder at frequent intervals is demanded; preferably, the patient stands 
with the trunk bent forward from the hips, allowing the arm to swing 
freeb r from the shoulder like a pendulum. 

During the past two and one-half years, thirty-three cases of acute 
subacromial bursitis have been treated by open operation by Dr. Otho 
Hudson and the author. In this series there were twenty males and thir- 
teen females. The average age was forty-two years; the youngest patient 
was thirty-two and the oldest, fifty-seven. The right shoulder was 
opened in twenty-two cases and the left, in eleven cases. A history of 
strain or contusion prior to onset of severe pain was obtained in about 50 
per cent. At operation, which was always done under general anaes- 
thesia, calcified deposits were found and removed in thirty-one instances. 
The approximate locations of the deposits were as follows : greater tuber- 
osity, twenty-two cases; both greater and lesser tuberosities, nine cases. 
The length of the hospital stay averaged three days. Immediate relief 
of acute pain was obtained in all but one patient. When this patient was 
x-rayed postoperatively, it was found that a large calcified deposit had 
been overlooked at the time of operation. All wounds healed per primam. 
No postoperative complications occurred. The results were excellent 
in thirty-one patients, who had practically complete abduction and were 
able to perform all their usual work within eight weeks. In two patients 
poor results were obtained. One of these patients had a recurrence of 
pain at the end of two weeks. This patient had an acute bursitis without 
any demonstrable calcified deposit, but with an associated tendinitis 
about the shoulder, which continued to remain active for about five 
months after operation, and eventually stretching of the shoulder was 
necessary to secure motion. The other poor result occurred in a work- 
man, who refused to have his abscessed teeth extracted after operation. 
This patient also developed a myofascitis about the shoulder. Marked 
limitation of motion ensued. No recurrences have been noted after 
removal of the deposit by surgery. 

CONCLUSION 

The surgical treatment of acute subacromial bursitis is simple, 
safe, and dramatically effective in relieving pain and in permitting return 
of full function in the shortest possible time. 
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A NEW APPROACH TO THE WRIST JOINT * 

BY M. N. SMITH-PETERSEN, M.D., BOSTON, MASSACHUSETTS 

This seems rather an ambitious title, and it is quite possible that in 
the course of time it may be shown that this approach is not at all new. 
A very thorough search of the literature has been made, and no reference 
to this particular way of exposing the wrist joint has been found. 

In 1936 Dr. William Darrach 1 published an article in the Jubilee 
Volume of Dr. Lambotte on “Resection of the Distal Portion of the IJlna 
in Cases of Derangement of the Inferior Radio-Ulnar Articulation”. He 
carried out this procedure for the first time in 1910, and, since then, has 
employed it for many different conditions with great success. Dr. Dar- 
rach’s -work made it possible for the author to conceive the idea of using 
the exposure obtained by the resection of the distal portion of the ulna for 
radiocarpal arthrodesis. 

In arthrodesing the wrist, -we aim to produce a fusion of the radio- 
carpal joint in the optimum position of dorsiflexion and — this is most im- 
portant — to preserve the motions of pronation and supination. Dr. Dar- 



rach has given us the an- 

ulnaris tendon swer: % meeting the distal 
inch of the ulna, interfer- 
ence with pronation and 
supination is eliminated, 
and this very procedure 
also adequately exposes the 
radiocarpal joint. In any 
operation, so planned that 
adequate exposure is ob- 
tained, the local procedure 
is usually successful; in any 
operation in which inadequate exposure is obtained, the local procedure 
usually results in failure or in limited success in the majority of cases. 

The incision (Fig. 1) starts two or two and one-half inches above the 

* Read at the Annual Meeting of the American Orthopaedic Association, Buffalo, 
New York, on June 7, 1939. 
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ulnar styloid, running parallel with the ulna to a point just distal to the 
styloid; it then curves anteriorly in the direction of the proximal end of the 
fifth metacarpal; the distal portion runs parallel with this bone for a dis- 
tance of approximately one inch. A bayonet incision of this type results 
in two flaps, which are easily retracted. Since the incision is over the 
ulnar aspect of the wrist, the resulting scar is out of sight most of the time. 

By a division of the subcutaneous fat and fascia, the ulnar periosteum 
is exposed and incised (Fig. 2). If the surgeon is not in too much of a 
hurry, a true subperiosteal exposure of the ulna can be obtained. 

Following an oblique osteotomy, the distal inch or so of the ulna is 
removed, exposing the ulnar aspect of the radius (Fig. 3). The capsule 
and the ligaments are reflected from the radius along with the periosteum 
of the latter, exposing the radiocarpal joint (Fig. 4). The same procedure 
is carried out distally, reflecting capsule and ligaments from the carpus. 
The increased mobility thus obtained facilitates the complete removal of 
the cartilage from the radius and the carpus (Fig. 5). With the hand in 
the optimum position of dorsiflexion, slots are cut in the radius and the 
carpus, into which the graft is sunk (Fig. 6). As a rule, the excised por- 
tion of the ulna, properly shaped, makes an efficient graft; the remaining 
fragments are packed around the volar aspect of the graft. 

CONCLUSIONS 

The approach to the wrist joint which has been described is particu- 
larly applicable to cases in which an arthrodesis of the radiocarpal joint is 
indicated, without interference with pronation and supination. 

By extending the incision distally, it may be applied to any condition 
demanding exposure of the proximal or of the distal rows of carpal bones. 

1. Darrach, William: In Libre jubiiaire offcrt au docteur Albin Lambotte par ses 
amis et ses sieves. Brussels, Vromant & Co., 1936. 
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LOCK-BOLT FIXATION OF FRACTURES OF THE FEMORAL 
NECK AND OF INTERTROCHANTERIC FRACTURES 


BY E. W. CLEARY, M.D., BURLINGAME, CALIFORNIA, AND 

GORDON MUNROE MORRISON, M.D., SAN MATEO, CALIFORNIA 

In treating femoral-neck fractures, we Undertake fixation as soon 
as the patient has recovered from the primary shock of injury. Russell 
traction is used as a preliminary measure, but it is maintained only so 
long as is absolutely necessary, since procrastination invites such compli- 
cations as bedsores and pneumonia. 

In approaching such a problem, it is helpful to consider why failures 
occur. Therefore, we have briefly analyzed the causes as we see them, 
and have divided them into two groups: 

1. Physical incompetence of the patient’s body and collapse of the 
functions necessary to heal the broken bone or to sustain life: 

a. Local circulatory failure ; 

b. General collapse of the vital functions, due to senility or to 
constitutional disease. 

2. Imperfect fixation of the fracture: 

a. Imperfect reduction; 

b. Splitting or comminution of the fragments; 

c. Faulty placement of the fixation device; 

d. Selection of a relatively ineffective fixation device; 

e. Insufficient or too violent and extensive impaction; 

f. Exhaustion of the patient’s vitality by prolonged and shock- 
ing operative procedures; 

g. Too short a period of rest in recumbency. 

Group 1 is obviously beyond the surgeon’s control. We have, therefore, 
addressed ourselves to the task of so dealing with the causes of failure in 
Group 2 that we may gain for our patients the; most favorable prognosis. 

In doing fixation operations, we utilize two special devices : the Cleary 
hip table 1 , which facilitates both reduction and. operation; and the Morri- 
son lock bolt 2 , which assures effective fixation. Obviously, both the 
table and the bolt are utilizable independently; the table is adapted to 
any sort of fixation device, and the bolt may b^ employed in any femoral- 
neck fracture, regardless of operative approach. The table has been 
described elsewhere, so that detailed comment upon its construction or 
operation is unnecessary. Since it is with the peculiar function and use- 
fulness of the bolt that this paper is directly concerned, a brief discussion 
of its construction and application is in order. 

Anchorage of the locking members of the Morrison bolt (Fig. ]) 
into the relatively dense cancellous bone of the femoral head brings to 
bear on fixation of fracture of the femoral neck a new and peculiar,// 
effective mechanical principle. This device is a hollow bolt, one-qu nr/rr 
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of an inch in diameter, with a threaded inner shaft, which, when screwed 
up, forces out two thick expanding blades, hinged at the tip of the bolt. 
The blades lock when at right angles to the bolt. The thick back surface 
of each blade is in the direction of traction. (The tremendous holding 

power of the expanded blades is evidenced 
by observations discussed later under the 
technique of impaction.) Unscrewing the 
inner shaft will release the blades and, 
when they are thus released, a tug on the 
bolt causes them to collapse beyond its 
tip, where they offer no resistance to its 
removal. It is essential that all parts 
of the bolt be made of 18-8* non-magnetic 
(austenitic) stainless steel. Such bolts, 
removed as long as one year after inser- 
tion, have shown no corrosion. We have 
found that a stainless-steel plate, which 
lies along the lateral surface of the 
femoral shaft with its proximal extremity 
clamped to the lock bolt by the addition 
of a second nut and its distal extremity 
fixed to the bone by a suitable screw, 
gives admirable control of intertrochan- 
teric fractures (Figs. 11-Aand 11-B) (Case 
28). Use of the bolt with this accessory 
plate permits the same desirable post- 
operative freedom in cases of intertrochanteric fracture as does bolt fixa- 
tion in cases of intracapsular fracture. Figures 6-A through 11-B show 
views of fractures which have been reduced and the fragments bolted in 
typical cases taken from our series. 

TECHNIQUE 

Anaesthesia 

Basal anaesthesia of sixty to seventy milligrams of avertin per kilo- 
gram of body weight is supplemented by local infiltration of the joint and 
of the operative field by novocain. Avertin counteracts any untoward 
reaction from the novocain. The usual precautions, such as intravenous 
fluids and respiratory stimulants, are held in readiness, but are seldom 
needed. 

Reduction , Immobilization, and Roenigenographic Localization 

The patient is placed upon the table after avertin and local anaes- 
thesia of the joint. The fractured leg is placed in the leg holder, with 
both knee and thigh flexed to a right angle. When sufficient traction 
has been made by turning the traction screw of this leg holder, the leg w 
* IS per cent, chromium and S per cent, nickel. 
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put into slight internal rotation, and the holder is locked by a turn of the 
locking screw. This reduces the fracture and accomplishes any degree 
of valgus desired. Anteroposterior and lateral roentgenograms (Figs. 
2-A through 4-B) are then taken. The immobilized leg remains in posi- 
tion without further attention. 

Operation 

An incision is made laterally over and parallel to the upper part of 
the femoral shaft. The length of the incision is a matter of convenience — 
approximately four inches in thin patients and slightly longer in fat 
ones. The lateral subtrochanteric surface of the bone is exposed. The 
point of entry of the drill is determined by reference to the anteroposterior 
roentgenogram (Figs. 2-A, 3-A, and 4-A) and is marked on the bone 
with the aid of the directing device on the table. The angle of the neck 
axis is determined by consulting both lateral and anteroposterior roent- 
genograms (Figs. 2-A through 4-B), and the one-fourth-inch drill, set 
at the angle of the neck axis and guided by the directing device on the 
table, is entered at the previously marked point on the bone and, by 
means of a hand brace, is driven through the trochanteric fragment into 
the femoral head. The drill can usually be felt to traverse the fracture 



area. Increased resistance accompanies its penetration of the relatively 
dense cancellous structure of the head fragment (Fig. 5-A). 

Impaction, the next step, is very important. Blows from a mallet, 
transmitted through a suitable mandrel, drive the trochanteric fragment 
against the head while the drill is in place. By this unique method, 
displacement of the head fragment during impaction is prevented, and the 
degree of impaction is measurable (Fig. 5-A). The amount of increased 
protrusion of the drill produced by the impacting force is the width of 
the interfragmental space obliterated (Fig. 5-B). Impaction is ade- 
quate when a moderate blow does not increase protrusion of the drill. 
The drill is then turned in until the mark upon it, three and one-half 
inches from its cutting tip, is again flush with the bone surface. The 
expanding blades of the lock bolt are properly set, and the nut is turned 
out to the opposite extremity of the shaft. The drill is withdrawn, and 
the bolt is inserted. The expanding blades are forced out by screwing 
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Fig. 12-A Fig. 12-B Fig. 12-C 

Fig. 12-A: Case 19. Unreduced fracture. 

Figs. 12-B and 12-C: Anteroposterior and lateral views, after reduction and 
bolting. 



Fig. 13-A Fig. 13-B Fig. 13-C 

Fig. 13-A: Case 2. Unreduced fracture. 

Figs. 13-B and 13-C : Anteroposterior and lateral views, after reduction and bolting. 


up the inner shaft (Fig. 5-C). When the blades are fully expanded, the 
inner shaft cannot be turned any farther. (Note that, since impaction is 
obtained while the drill is in place, the bolt does not initiate impaction, 
but maintains and augments it.) Primary impaction by the bolt leads 
to undesirable protrusion of the exposed bolt shaft, and impaction over 
the drill eliminates the possibility of angulation of the head fragment 
during adjustment of the bolt. When the bolt is in place, the wound is 
closed with ordinary care, a dressing is applied, and the patient is re- 
turned to bed. The remarkable holding power of the expanding blades 
has been demonstrated in two cases, in each of which the operator was 
unfamiliar with the method of controlled impaction which has been 
described. In one case, the nut was tightened until the cortex collapsed 
inward; in the other, the cortex did not collapse, but the fragments were 
impacted into each other a full centimeter at the fracture line. In 
both cases, the bolt remained securely locked in the head. 

Postoperative Care 

From the first day, the patient may sit upright or be freely turned. 
Active motion is started as soon as the stitches have been removed; al- 
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Fig. 14-A Fig. 14-B Fig. 14-C 


Fig. 14-A: Case 7. Unreduced fracture. 

Figs. 14-B and 14-C: Anteroposterior and lateral views, after reduction and 
bolting. 



Fig. 15-A Fig. 15-B Fig. 15-C 

Fig. 15-A: Case 12. Unreduced fracture. 

Figs. lo-B and 15-C: Anteroposterior and lateral views, after reduction and 
bolting. 

though we have found our method of fixation so secure as to be almost 
accident-proof, yet we eschew spectacular demonstrations of early 
weight-bearing because of the unwarranted increased risk. We believe 
that at least six weeks’ recumbency is consistent with the magnitude of 
the problem of bone repair in fractures of the femoral neck. Full weight- 
bearing is not permitted until the fourth month. It may be still further 
deferred according to individual indications. 

ANALYSIS OF CASES 

This procedure has been used in a series of thirty-two cases. Twenty- 
four of the patients were women, and eight were men. Only four pa- 
tients, all males, were under fifty. Of the remaining twenty-eight, four 
were between fifty and sixty; eleven, between sixty and seventy; nine, 
between seventy and eighty; two, between eighty and ninety; and two, 
between ninety and 100. 

In twenty-five cases the fractures were intracapsular; in seven, inter- 
trochanteric. Fourteen of the thirty-two patients are now dead. Three 
deaths occurred within one week after operation; two, within one month; 
and three, within three months. Bony union was obtained in twenty 
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cases, of which fifteen were intracapsular fractures. Of the five cases of 
intertrochanteric fracture, union occurred without significant distortion 
in two of the three cases in which the bolt was supplemented by a steel 
plate and screw; in two of the three remaining cases, coxa vara was 
present. 


CONCLUSIONS 

Extra-articular internal fixation of femoral-neck fractures by means 
of the devices and method which we have described is so easily accom- 
plished and has been productive of such good results that we believe it is 
the procedure of choice, regardless of the age and general condition, for 
any patient who is not already dying. Consequently, we think it un- 
necessary to submit such patients to the increased hazard of arthrotomy. 

Fixation has facilitated general care, promoted comfort, lessened the 
incidence of complications, and bettered the chance of weathering such 
complications when they have occurred. It affords the best possibility of 
ultimate recovery. In the case of those patients for whose recovery there 
is no reasonable hope, we believe that the greater temporary comfort 
afforded by fixation makes this active intervention more humanitarian 
than any less positive plan of treatment. 

With resolution born of these convictions, we use the lcck-bolt 
method of fixation in any fracture of the femoral neck, if the pa tient is 
not already moribund. While we have had no poor results in patients 
who were favorable risks, we have been gratified to have obtained good 
results in some extremely unpromising cases. 

From the point of view of recovery or of the accumulation of favorable 
statistics, the patients who died were obviously impossible surgical risks. 
In these cases the lock-bolt method was used to promote temporary com- 
fort, to facilitate nursing care, and to render the patients’ last days more 
tolerable. These facts should be kept in mind in making comparisons 
with other series of cases. 
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SPONTANEOUS SUBCAPITAL HIP FRACTURES OCCURRING 

IN TABES DORSALIS 

BY RICHARD C. BATT, M.D., AND AUBREY 0. HAMPTON, M.D., 
BOSTON, MASSACHUSETTS 

From the Department of Radiology, Atassachusctts General Hospital, Boston 

This is a brief summary of a group of cases illustrating a type of hip 
fracture that apparently is associated with syphilis of the central nervous 
system. This fracture seems to constitute one of the earliest manifesta- 
tions of a Charcot joint. The condition is characterized by a spontaneous 
break through the epiphyseal region between the femoral head and neck 
occurring in adults and resembling an adolescent slipped epiphysis. It is 
usually accompanied by floceulent areas of calcification in the soft tissues 
around the joint and sometimes by an increased density in the femoral 
head. 

In our experience this fracture has occurred five times in the last four 
years. A study of all the cases of subcapital hip fracture which have been 
seen at the Massachusetts General Hospital since 1920 shows that this 
particular type of fracture may be of significance clinically. The litera- 
ture contains no specific reference to the occurrence of subcapital hip 
fractures in tabes, although one case with roentgenographic findings quite 
similar to ours was found in one of Steindler’s articles on neuropathic 
arthropathy 8 . 

It is well known that a spontaneous fracture is frequently the first 
evidence of a Charcot joint. Many clinicians have stated that such neu- 
ropathic joint changes are not uncommonly the first sign of tabes it- 
self. 2. 4 . 6. 8 In the past two decades, with the development of refined 
diagnostic tests and newer methods of antiluetic treatment, various atypi- 
cal signs of syphilis have been noted. A spontaneous subcapital hip 
fracture, to our knowledge, is an unusual manifestation of tabes. 

Case 1 (BM-14338). A businessman, forty-five years of age, a patient of Dr. J. B. 
Ayer’s, had been treated for tabes seven years before entry. Six weeks previous to 
admission, while reaching to adjust a curtain, be suddenly felt a sharp pain in the left 
buttock radiating down the posterior aspect of the thigh and leg. He had recovered 
sufficiently to enter a bowling match a week later, when the pain recurred. Thereafter 
he limped around, but walking became mcieasingly more difficult. 

Physical examination showed the cla^ic signs of tabes. The blood and spinal-fluid 
Wassermann reactions were negative, and the gold sol curve was 4444321000. Roent- 
genograms (Fig. 1) showed a clean-cut separation between the femoral head and neck 
exactly at the epiphyseal line with floceulent areas of calcification in the soft tissues. 

A Whitman reconstruction was done The femoral head was sent to Dr. D. B. 
Phemister, at the University of Chicago, for examination. He reported that the speci- 
men was made up chiefly of dead bone and showed the degenerative changes seen m 
Charcot joints. Roentgenograms taken six months after operation (Fig. ) revea ed 
the prolific masses of calcification that are often associated with Charcot joints. Figure 
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3 shows the joint sixteen months after fracture, with the process slightly more advanced. 
There was partial limitation in the movements of the hip at this time, especially as 
regards abduction and adduction. The patient is now able to walk and no longer com- 
plains of pain in the hip. 

Case 2 (U17993). A sixty-year-old white male had been followed in the Out-Patient 
Department since 1919 for taboparesis. In 1929, because of penetrating trophic ulcers, 
his right leg was amputated below the knee. At that time the blood and spinal-fluid 
Wassermann reactions v. ere positive. Later, an artificial limb was used. During the 
next six years he came to the Out-Patient Department for injections of tryparsamide and 
bismuth salicylate. In October 1935, while walking across the street with the aid of a 
crutch, he stumbled and sat down forcibly. He felt no pain, but the right lower ex- 
tremity felt insecure. Three days later he came to the Hospital where roentgenograms 
(Fig. 4) showed a subcapital fracture of the right femur and flecky areas of calcification 
in the soft tissues. Because he was a poor operative risk, no surgery was done. The blood 
and spinal-fluid Wassermann reactions at this time were negative. A roentgenogram 
taken one year later (Fig. 5) showed marked osteoporosis of the bones of the hip with 
external rotation of the femur. 

Case 3 (U36163). A white male, sixty-four years of age, had been vigorously 
treated for tabes since 1925. In 1934 the blood Hinton test was positive, the blood and 
spinal-fluid Wassermann reactions were negative, and the gold sol curve was 0001100000. 
At this time, because of stabbing pain radiating down both lower extremities, roent- 
genograms of the pelvis and the lumbar spine weie taken (Fig. 6). A pathological frac- 
ture of the first lumbar 
veitebra was found, but 
the pelvis, aside from a 
few hypertrophic changes, 
v as normal. Three years 
later, while disentangling 
himself from some bed- 
clothes, he suddenly felt 
a sharp pain in the left hip. 
On admission, several 
weeks later, roentgeno- 
grams (Fig. 7) showed no 
change in the appearance 
of the spine, but there was 
a fracture of the left 
femoral neck through the 
exact position of the epi- 
physeal line, simulating 
a slipped epiphysis in an 
adolescent. Flecks of cal- 
cium were seen surround- 
ing the fracture, and the 
head of the femur ap- 
peared denser than the 
surrounding bones. There 
was some absorption o 
the neck, suggesting that 
changes had taken place 
since the fracture. At 
operation, a fungating mass 
of granulation tissue "as 
found surrounding the neck 
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Fig. 1 

Case 1. Spontaneous hip fracture in tabes. Kote the 
break through the site of the epiphyseal line and the floc- 
culent areas of calcification in the soft tissues. 
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Fio 6 Fig. 7 

Case 3 A tabetic whose left hip in 1934 showed only hyper- Case 3. In 1937 a spontaneous fractuie developed in the left femoral 

tiophie changes neck through the subcapital legion with flecky areas of calcification m 

the soft tissues 
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This patient was a sixty-year-old male (U163561), who received postoperative radia- 
tion following amputation of the penis for adenocarcinoma. Sixteen hundred roentgen 
units were given to each groin through a ten-by-fifteen field, using 200 kilovolts, at a skin- 
target distance of fifty centimeters, filtered through five-tenths of a millimeter of copper 
and one millimeter of aluminum, in daily doses of 300 roentgen units. Four months after 
the course of radiation had been completed, the patient first complained of pain in the left 
leg. Roentgenograms at that time (Fig. 10) showed a subcapital fracture of the left hip. 
Eight months later, the fracture was quite obvious (Fig. 11), but the heads of both 
femora remained dense despite the atrophy of the other bones surrounding the joint. 
There was no evidence of metastasis anywhere in the body. The patient gave no history 
of lues, and the blood and spinal-fluid Wassermann reactions were negative. 

We assumed that this man’s bone pathology was secondary to an 
obliterative endarteritis due to radiation, a condition of which there are 
twenty-two other cases reported in the literature. 

Old untreated traumatic fractures of the femoral neck with bone 
absorption in the proximal part of the neck may occasionally simulate the 
roentgenographic appearance of a true subcapital fracture. However, 
the absence of calcification in the soft tissues and the presence of marked 
bone atrophy, together with a history of trauma, pain in the joint, and 
the absence of tabes dorsalis clinically differentiate an old traumatic hip 
fracture from a spontaneous tabetic hip fracture. 

DISCUSSION 

Little is known of the pathogenesis of spontaneous subcapital hip 
fractures in tabes aside from the usual theories on the origin of Charcot 
joints. One may only speculate in the light of our present knowledge as 
to why the epiphyseal region between the femoral head and neck should be 
a weak point through which a Charcot fracture first occurs. There seems 
to be no evidence to indicate a relationship between this condition and 
epiphyseal syphilis or slipped epiphyses in children. The fact that this 
region of the femoral neck anatomically has not as rich a blood supply as 
the rest of the femur suggests a trophic (nutritive) factor. 

However, the so-called trophic disturbance as an etiological factor in 
neuropathic joints has fallen into disrepute because vascular lesions are so 
rarely demonstrated pathologically in Charcot joints . 8 On the other hand, 
in radiation osteitis there are definite changes in the blood vessels sup- 
plying the bone . 6 In the cases of radiation osteonecrosis of the hip joint 
reported by Dalby, Jacox, and Miller, the initial changes usually devel- 
oped in the superior portion of the femoral head close to the neck . 7 Such 
fractures apparently differ from the spontaneous subcapital hip fractures 
of tabes in that the process is chiefly osteolytic, whereas a tabetic fracture 
usually shows extracapsular areas of calcification in the soft tissues. The 
latter changes may be attributed to the well-known impaired afferent 
nerve function of a neuropathic joint. A joint thus deprived of its most 
important protective mechanism is subjected abnormally to stress, strain, 
and trauma. These produce stretching of the joint capsule, marginal 
erosions, and chip fractures, thereby liberating in the soft tissues osteo- 
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Fig. 10 Fig. 11 

Spontaneous subeapital fiacture of the left hip following roentgen- Radiation osteonecrosis. The same hip as in Fig. 10 eight months 

ray irradiation to the pelvis. later, with an obvious fracture. 
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pliytes and blood, which account for the shadows of the calcified masses 
seen in the roentgenogram. 

It is recalled that some authorities recognize two types of Charcot 
joints — the atrophic and the hypertrophic — according to the relative 
presence or absence of new-bone formation around the joint. Variations 
and gradations of these types occur. The cases just presented illustrate 
that spontaneous hip fractures occurring in tabes may resemble one an- 
other at first, but later varying amounts of new bone frequently develop 
in the vicinity of the joint, supposedly depending upon the amount of 
trauma to which the neuropathic joint has been subjected. 

SUMMARY AND CONCLUSIONS 

1. A study of all the cases of hip fracture seen at the Massachusetts 
General Hospital since 1920 revealed five cases of spontaneous fracture of 
the neck of the femur through the site of the epiphyseal line in adults. 
Three of these patients were known tabetics. Recognition of the fracture 
in another case led to a diagnosis of latent syphilis. A similar fracture 
was seen in only one other condition, — namely, radiation osteonecrosis. 

2. The condition is recognized by four diagnostic criteria: (1) a 
break through the epiphyseal region between the femoral head and neck; 
(2) flocculent areas of calcification in the soft tissues surrounding the hip 
joint; (3) an apparent increased density of the femoral head; and (4) a 
history of little or no trauma to account for the fracture. 

3. In view of the pathology and clinical aspects of these cases, one 
is justified in suspecting tabes when this fracture occurs. 
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CONGENITAL SUBLUXATION OF THE FIFTH TOE AND ITS 
CORRECTION BY A PERIOSTEOCAPSULOPLASTY 
AND TENDON TRANSPLANTATION 

BY LEONIDAS A. LANTZOUNIS, M.D., F.A.C.S., NEW YORK, N. Y'. 

Attending Surgeon, New York Orthopaedic Dispensary and Hospital; Assistant Professor, 

Columbia University 

The condition herewith described is a congenital varus deformity of 
the fifth toe, in which there is a dorsal subluxation of the fifth metatar- 
sophalangeal joint, with adduction of the entire little toe, so that it overlies 
the fourth toe and is externally rotated (Figs. 1-A and 2- A). Its appear- 
ance is typical, and, like the hallux valgus and the varus minimi digiti, it 
belongs to the group of toe deformities which occur at a sagittal plane. This 
condition, however, is to be differentiated from these other deformities by 
the fact that there is a dorsal subluxation of the fifth metatarsophalangeal 



Fig. 1-A 

Case 207712. Typical appearance of congenital subluxation of the fifth toe. 



Fig. 1-B 


Three months after operation. Good result Note that the fifth toe is 
straight, but one-eighth of an inch off the floor. 
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joint. Passive correction of the deformity is readily accomplished, and 
palpation discloses that the tendon of the extensor digitorum longus of 
the fifth toe is displaced medially and shortened, while the skin, the 
fascia, and the capsule at its mediodorsal surface are contracted. Re- 
lease of the corrective forces causes the deformity to recur. 

The condition exists at birth, and several cases which it has been 
possible to trace seem to prove its hereditary character. As to its 
pathogenesis, a prolonged malposition of the fifth toe during intra-uterine 
life appears to the author more likely to be the cause than failure of proper 
development of the articular surfaces of the fifth metatarsophalangeal 
joint. The deformity may be unilateral or bilateral, and it is equally 
distributed between the sexes. 

The condition is not rare, and often surgical advice is sought either 
for the cosmetic appearance or for the relief of disturbances which occur 
from the friction of the footwear on the misplaced little toe. During 
the last five years, sixty cases were seen at the New York Orthopaedic 
Dispensary and Hospital. 

The scanty literature on this condition may be explained by the 
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unsatisfactory results obtained from the various conservative and plastic 
procedures. At the New York Orthopaedic Dispensary and Hospital 
the recognized treatment for the condition is amputation of the little toe. 
Such treatment cures the condition, but it entails the loss of the toe. 
Its surgical technique is simple and does not merit reporting. At various 
times attempts have been made by some members of the Staff to correct 
the deformity by such methods as prolonged splinting, tenotomy of the 
shortened tendon with or without release of the contracted capsule, etc., 
but these attempts have met with failure and so have been abandoned and 
have not been reported. It is assumed that other orthopaedic surgeons 
have had similar experiences. 



Fig. 3 

Case 117165. Five years after operation. Excellent lesult. 


While amputation of the toe causes no functional disturbances, affords 
relief of pain, and improves the cosmetic appearance of the foot, the 
majority of our patients will not avail themselves of such treatment, 
either because they do not like the idea of parting with a healthy but 
deformed member of their body, or because of superstition. To this 
group of patients may be added a few young men who are about to 
apply for Civil Service, in which the existence of this condition or its 
correction by amputation impln ^ i ejection, at least such is the case in 
New York State. The desire to In Ip Mich a young man, whose application 
for Civil-Service employment would have met with rejection on account 
of the deformity of the fifth toe, 1< d il to devise the following operation. 

OPERUIIXi PROCEDURE 

A two-inch longitudinal incision i-. made through the skin and sub- 
cutaneous tissue over the dorsal mu lace of the fifth metatarsophalangeal 
joint, and is centered at the joint The extensor digitorum longus tendon 
of the fifth toe is isolated and divided at the distal end of the incision 
The periosteum of the distal end of the fifth metatarsal, the capsule, and 
the periosteum of the proximal phalanx are next incite ongi u ina 3 
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and are then elevated subperiosteally from the dorsal, lateral, and medial 
surfaces, leaving their plantar attachments undisturbed. With a drill, 
a tunnel is made at the distal end of the fifth metatarsal, and the proximal 
end of the previously severed tendon of the extensor digitorum longus is 
threaded through and sutured back onto itself with two forty-day chromic 
sutures. A mattress suture is placed in the periosteocapsular flap; start- 
ing laterally, and proximal to the metatarsal head, the needle passes 
under the metatarsal neck to the medial flap proximally, next to the medial 
flap distally, and then under the phalangeal neck and through the lateral 
flap distally. The toe is plantar-flexed, and the mattress suture is tied. 
As a result of the tension exerted by the periosteocapsular flap, the toe is 
now stable, occupying a normal position without support. The exposed 



Fig. 4 

Case 214840. Four months after operation. Excellent result. 

metatarsal, the articulation, and the phalanx are now covered by closing 
the subcutaneous tissue with plain catgut and the skin with silk sutures. 
A tourniquet has been used in all cases. The postoperative care consists 
in maintaining the corrected position by adhesive strapping for about 
three weeks. 

END RESULTS 

This operation was first attempted on February 27, 1933, with 
success. Since then, nineteen patients have been operated upon; in six 
cases the deformity was bilateral, so that, in all, twenty-five operations 
have been performed (Figs. 1-B, 2-B, 3, and 4). The ages ranged from 
two to twenty-five years, the average age being twelve years. 

The postoperative follow-up periods in this series ranged from eight 
months to six jmars. Excellent results were obtained in sixteen operations , 
good results, in four; and poor results in three. One patient with bilat- 
eral deformity has not been seen since operation. In the group with 
poor results is included a patient whose age at the time of operation was 
two years, which has proved too early for obtaining a good periosteo- 
capsular flap. 
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THYROID TUMOR OF THE HUMERUS WITHOUT 
DEMONSTRABLE GOITER 

Report of a Case with Biological Assay of the Tumor 

BY FRANK D. DICKSON, M.D., REX L. DIVELEY, M.D., AND FERDINAND C. 

HELWIG, M.D., KANSAS CITY, MISSOURI 

From the Departments of Orthopaedic Surgery and Pathology, St. Luke’s Hospital, Kansas 

City, Missouri 

So-called benign metastasizing goiter has been known since Cohnheim 
described the first case in 1876. In 1926 Simpson thoroughlj’’ reviewed 
seventy-seven reported cases and added three of his own. In this study 
he mentioned two cases recorded by Zapelloni, wherein there were no 
signs of goiter or of thyroid cancer. In 1927 Prof. Alessandri of Rome 
mentioned several similar cases reported in the literature and added two 
of his own, in which no primary lesion was discovered in the thyroid gland. 
One of his cases was of particular interest to the authors, since in many 
details the findings were similar to those in their own case. Alessandri's 
patient was a laborer, fifty-one years old, who fell on his right shoulder, 
sustaining a trauma that resulted in a certain amount of limitation of 
motion. Three years later, he again fell on the same shoulder, and an 
enlargement of the bone followed. Physical and roentgenographic 
examinations revealed an expansile tumor of the head of the humerus. 
The upper end of the humerus was resected. The tumor recurred 
twenty-one months later, and, over a period of about five years, gradually 
involved the whole posterior part of the arm and axilla. An intracapsular- 
thoracic disarticulation ivas performed. One year after this last opera- 
tion, or eight years after the first resection, there had been no recurrence. 
The gross and histological examinations revealed that the growth Avas a 
colloid adenoma of the thyroid gland No detectable changes Avere found 
in the thyroid gland, nor Avere other structures present Avhich might be 
suspected of being normal or enlarged accessory thyroid glands. 

Three explanations of the pathogenesis of such rare groAvths have 
been adAmnced: 

1. They may proceed from misplaced embryonal cells; this theory 
has also been brought fonvard to account for rare adamantinomata of 
the long pipe bones. 

2. Normal thyroid tissue may break into the blood stream and be 
carried to bone and there set up a new growth. Such a series of events 
in fishes has been described by Gaylord; Riedel and Oderfeld and Stein- 
haus have observed this in thyroid tissue; and Pick and Manasse have 
noted it in suprarenal tissue. 

3. The authors feel that the most logical explanation is the presence 
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of a miniature malignant adenoma of the thyroid gland, which is not 
palpable clinically, yet it serves as a primary source of the metastatic 
growth. Similar tiny primary tumors in the prostate may become widely 
disseminated. Hypernephromata of minute size may serve as the pri- 
mary source of distant metastases, and a choriocarcinoma of the testes 
may be so small that repeated sections are required before the source of 
a bulky retroperitoneal growth is accounted for. Very small primary 
lesions in the oropharynx, nasopharynx, or hypopharynx are not in- 
frequently the primary sources of huge growths in the cervical lymph 
nodes. Hence, in accounting for these thyroid tumors in bone, it seems 
a rather far cry to rely on such rarely observed phenomena as those men- 
tioned in the first two theories. 


CASE REPORT 

Mrs. S., aged fifty-four, was first seen on July 11, 1935, with a history of aching pain 

in the left shoulder of four 
months’ duration. Two 
weeks after the onset, she 
had fallen and, although 
the shoulder was not di- 
rectly injured, the pain 
had become intense. She 
had been much worse since 
the fall, so that she was 
unable to move her arm 
and could not sleep at 
night. On physical ex- 
amination, tlierewasmarked 
atrophy of the le't shoul- 
der; it was extremely sensi- 
tive, and the arm could not 
be moved without intense 
pain. There was a pal- 
pable tumor mass on the 
anterior aspect of the head 
of the humerus. The thy- 
roid gland was not palpable. 
Laboratory examinations 
of the blood and urine re- 
vealed nothing significant. 
Wassermann and Kh« e 
tests were negative. Roent- 
genographic examination 
showed a very destructive 
process, involving the up- 
per end of the left humerus 

and extending down the 
shaft (Fig. 1). Eoent ' 
genograms of the him ia 
spine, pelvis, femora, a 
thoracic cage showec no 
evidence of tumor. 1 



Fig. 1 


Roentgenogram of upper end of humerus, showing cen- 
tral expansile tumor with fracture. 
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biopsy was done, and “thyroid adenoma of the left humerus” was the diagnosis returned 
on frozen section. After careful study of the paraffin preparations, the diagnosis of 
thyroid adenoma was confirmed, but, because of the fact that several competent surgeons 
were unable to find the slightest evidence of enlargement or nodulation of the thyroid, 
other possible sources of such a growtli were sought. A uterine curettage was done, and 
the results were negative. Careful urological, gastro-intestinal, and thoracic studies 
were likewise made in search of a possible primary tumor, and all were negative. 

Operation 

Under general anaesthesia, a Larrey incision was made around the left shoulder 
with a long posterior flap and a short anterior flap. The section was carried down to the 
joint. The tendons were divided down to the axillary vessels and nerves. These were 
all caught in hemostats, 
and the nerves were in- 
jected with alcohol and 
cut off. The arteries were 
doubly ligated and cut. 

Due to the extreme vascu- 
larity surrounding the tu- 
mor, considerable blood 
was lost during the opera- 
tion. A good hemostasis 
was then secured by means 
of ligatures. The incision 
was closed in layers with 
drainage, and a heavy 
pressure dressing was ap- 
plied. Shortly after the 
patient was returned to 
her room, the blood pres- 
sure was 78/50, the pulse 
was 130, and it was thought 
advisable to give her a 
transfusion. This was dene, 
a professional donor being 
used. Following this, the 
pulse was 90 and the blood 
pressure rose. Her condi- 
tion seemed satisfactory. 

Gross Pathology: The 

specimen was a left arm, which had been disarticulated at the shoulder joint. It was 
essentially negative except for the upper one-half of the humerus. The head of the 
humerus w r as the seat of a tumor mass practically surrounded by a thin bony capsule, and 
the area involved by the tumor measured roughly eight by seven by nine centimeters. 
The bony capsule had been perforated in several places, and there was an area of hem- 
orrhage in the zone where the biopsy specimen was taken. The tumor had broken 
through the bone shell all along the anterior inferior border of the head of the humerus. 
On section, a soft, brownish-red, friable, almost jelly-like growth was seen, which ex- 
tended about two centimeters into the marrow of the shaft of the humerus. The tumor 
tissue had a smooth, shiny, cut surface and grossly strongly resembled colloid-bearing 
thyroid tissue. Some areas of hemorrhage and semicystic degeneration were seen on the 
cut surface. 

Histological Pathology: The sections showed epithelium-fined acini, which were often 
seen to be lying upon delicate endothelium-lined vascular channels. Many of the acini 
contained a pink-staining colloid, and many were empty or the colloid was pale or almost 



High-power photomicrograph, showing colloid-bearing 
thyroid tissue, which is relatively well differentiated. 
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colorless. Often the colloid was semigranular, and sometimes it showed vacuolization 
about the border. Many of the small acini were completely closed, due to enlargement 
or swelling of the lining cells, and in some acini proliferation of the epithelium was seen. 
The nuclei of the lining acinic epithelial cells showed very little variation in size, shape, 
or staining. In some areas large endothelium-lined spaces were observed; these were 
empty except for a scanty amount of material which showed faint reticular markings. 
These spaces suggested dilated lymphatics. There was little in the histological picture 
(Fig. 2) to suggest malignancy. 

Biological Assay: Three groups of five tadpoles each were used. One group was fed 
on fish food and liver extract; another, on fish food and thyroid extract; and a third, on 

a desiccated extract of the 
tumor, plus fish food. The 
first group showed no 
changes after one week. 
The second group died at 
the end of a week, all hav- 
ing greatly decreased in 
size. The third group, 
which had received the 
tumor extract, showed 
prompt decrease in size 
and two of the group 
underwent metamorphosis 
within seven days. Dr. 
R. M. Jsenberger, of the 
Department of Pharma- 
cology at the University of 
Kansas, fed extracts of 
tumor to mice by stomach 
tube and then poisoned 
the mice with acetonitrile. 
He observed a definite 
protective influence of the 
tumor extract against the 
toxic action of this drug 
Low-power photomicrograph of recurrent tumor of the as compared with a group 
shoulder removed at necropsy. of control animals . 

Progress 

V\ hen last seen, on September 17, 1935, the patient was strongly urged to come back 
for exploration of the thyroid gland. Several letters written to her failed to get any 
response. In December 1938, approximately three and one-half years after operation, 
her family physician, Dr. J. J. Hovorka, reported that he had seen the patient some six 
months previously and that she was complaining of pain in the shoulder stump. On 
examination he had found a round, well-outlined, pulsating mass at the site of the disarti- 
culation. The patient was extremely nervous, her skin was hot, and her heart pounded 
continuously . The picture was that of a marked thyrotoxicosis. Roentgenograms of 
the chest re\ ealed a generalized distribution of mottled opaque areas throughout both 
lungs, which were diagnosed by the roentgenologist, Dr. E. H. Skinner, as being due to 
a pronounced bronchial infection. He gave the patient an intensive course of external 
irradiation over a period of sixteen days, but the shoulder tumor showed no evidence of 
regres.-ion. The roentgenograms of the shoulder revealed an opaque mass eroding the 
scapula. The basal metabolic rate was plus 31, the pulse was 130, and the blood pressure 
was 170/90. The blood and urine showed nothing significant. The thyroid was small 
and slightly nodular. The patient was treated for thyrotoxicosis with Lugol’s solution, 
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sedatives, etc., without, effect. She grew progressively more toxic and died in a state of 
classic thyrotoxicosis. Unfortunately, the only necropsy permission that could be ob- 
tained was to remove a small piece of the shoulder tumor. The growth on the shoulder 
was found to be cystic and densely adherent to and eroding the scapula. The cyst-like 
spaces in the growth were filled with clear fluid. The thyroid was very small, slightly 
nodular, and freely movable. 

Gross Pathology: The materia 1 sent to the authors measured fifty by forty by forty 
millimeters. It was roughly ovoid in shape. The tumor was relatively elastic in con- 
sistency, and the cut sections ranged in color from yellowish to grayish-red. There was 
some adherent bone and fat. 

Histological Pathology: Sections of the recurrent tumor showed a much more undiffer- 
entiated type of growth than had been encountered in the original tumor at operation. 
The acini were smaller; few contained colloid, and, when colloid was present, it was pale 
and vacuolated. Man 3 r acini were closed by swollen epithelial cells. Often the acini were 
in solid masses, and these acinic cells showed more nuclear variation than was present 
in the original tumor. There were also changes in nuclear size and shape in all fields, as 
well as some hypochromatic and hyperchromatic forms. The same dilated endothelium- 
lined structures were found as in the original growth, but these contained considerable 
string y, pale, pink, granular debris. Patchy zones of oedematous connective tissue were 
found, which contained isolated, irregular, dilated acini (Fig. 3). 

Diagnosis: Malignant thyroid adenoma. 

SUMMARY' 

A rare instance of so-called primary thyroid tumor of the head of the 
humerus is reported. On gross and histological examination, the growth 
resembled a benign adenoma of the thyroid gland. Biological assay with 
extracts of the tumor showed that it contained a substance which would 
cause metamorphosis in tadpoles and, when fed to mice, would decrease 
the toxicity of acetonitrile for these animals; these findings strongly sug- 
gested that the tumor contained thyroid hormone. 

Amputation failed to effect a cure, and, three and one-half years after 
disarticulation of the arm at the shoulder, a massn’R growth recurred. 
Signs and symptoms of a very acute thyrotoxicosis developed, from which 
the patient died. Histological examination of the tumor at this time 
showed it to be much more undifferentiated than the original growth. At 
no time throughout the entire period of observation until shortly before 
the patient’s death was there any evidence of a growth in the thyroid. 
At this late date, a very slight lobulation of the gland was palpable, al- 
though it was not enlarged and was freely movable. 
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THE PREVENTION OF DEFORMITY OF THE SPINE 
BY VERTEBRAL FUSION 

BY S. L. HAAS, M.D., SAN FRANCISCO, CALIFORNIA 
From the Surgical Laboratory , Stanford University School of Medicine 

Fusion of the spine is used extensively in the treatment of tuberculo- 
sis of the vertebrae and of scoliosis. In tuberculosis of the vertebrae it 
prevents intervertebral motion and thus allows healing to progress more 
rapidly, while in scoliosis it is used to hold the spine in a position of 
correction. 

If fusion can maintain the spine in a fixed position, one would expect 
it to prevent deformity. We have very little data relative to this pro- 
tective influence either from the clinical or from the experimental side. 

From experimental investigation we know that vertebral length 
growth in dogs takes place in the epiphyseal cartilaginous plate at either 
end of the body of the vertebra . 1 If the epiphyseal cartilaginous plate 
is injured, growth will be hindered; and, if the injury is asymmetrical, 
there will be a deformity of the spine . 2 Thus, if a fusion of the spine is 
performed at the time of deforming injury to the epiphyseal plate, it will 
be possible to study its protective influence over the deforming factors. 
Utilizing this idea, the author has performed two series of experiments 
which will be briefly described. In one series a deformity was produced 
by boring into the epiphysis and body or by partial destruction of the 
epiphyseal cartilaginous plate or body, without a fusion; in the other, a 
similar procedure in conjunction with a fusion of the spine was performed. 

BORING INTO EPIPHYSIS AND BODY 

Experiment 1. Dog 2. December 5, 1937. 

Method: The bodies of the lumbar vertebrae were exposed through an abdominal 
approach. With an awl, holes were bored into the body and into the epiphysis, and 
small wires were placed in the holes. 

Result: Five months later, sufficient growth disturbance had been produced to cause 
a moderate kyphosis of the spine (Fig. 1-A). 

BORING INTO EPIPHYSIS AND BODY COMBINED WITH SPINE FUSION 

Experiment 2. Dog 7. March 3, 1938. 

Method: A fusion of the articular facets was performed. Three weeks later, through 
an abdominal approach, the bodies of the lumbar vertebrae were exposed. Small holes 
were bored into the bodies and epiphyses of two vertebrae, and wires were inserted. 

Result: Five months later, there was no kyphosis of the spine; in fact, there was 
a definite lordosis of the bodies. 

Experiment 3. Dog 8. March 3, 193S. 

Method: A fusion of the spine was performed. Three weeks later, through an ab- 
dominal approach, the bodies of the lumbar vertebrae were exposed. Small holes were 
bored into the bodies and epiphyses, and fine wires were inserted. 
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Fig. 1-A Fig. 1-B 


Result: Five months later, 
there was no collapse of the 
vertebrae or tendency to ky- 
phosis, but a definite anterior 
bowing of the bodies to form a 
lordosis was noted (Fig. 1-B). 

Experiment 4. Dog 9. 
March 7, 1938. 

Method: The same proced- 
ure was followed as in Experi- 
ments 2 and 3 except that the 
bodies were injured first and then 
the spinous processes were fused. 

Result: Five months later, 
the form of the vertebrae was 
changed, but, in spite of this, 
no kyphosis had taken place. 

After simple boring 
into the epiphyses and the 
bodies, deformity was pre- 
vented by the fusion of the 
spinous processes. There 
was a tendency for lordosis 
after fusion, because the 
growing bodies' were hin- 
dered from expanding longi- 
tudinally. Since the place 
of lesser resistance was in 
the anterior portion of the 
bodies, a compensatory 
protrusion or lordosis took 
place. 

PARTIAL OBSTRUCTION OF 
EPIPHYSEAL CARTILAGINOUS 


Fig. 1-A: Experiment 1, Dog 2. The bodies and 
the epiphyses were injured through an abdominal 
approach. Notice the kyphosis following collapse 
and growth disturbance. 

Fig. 1-B: Experiment 3, Dog S. In addition to 
the body injury, a spine fusion was performed. The 
fusion has prevented the kyphotic deformity; in 
fact, there is a moderate lordosis. 


PLATE 

Experiment 5. Dog 3. 
November 12, 1937. 

Method: The bodies of the 
lumbar vertebrae were exposed 
through an abdominal incision. 
The epiphyseal cartilaginous 


plate of one vertebra was identified and directly injured anteriorly by driving an oste- 
otome into it. Holes were bored into the epiphyses and bodies of other vertebrae, and 


wires were inserted. 


Result: Five months later, there was a marked kyphotic deformity of the spine 


with slight scolio«i=. 


Experiment G. Dog 6. November 22, 1937. 

Method: An experiment similar to Experiment 5 was performed. 
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Result: There was a 
moderate kyphosis with 
slight scoliosis. 

Experiment 7. Dog 

4. November 19, 1937. 

Method: After the 

lumbar vertebrae had 
been exposed, the epi- 
physeal cartilaginous 
plates were injured on one 
side by driving an osteo- 
tome into them. Holes 
were bored and wires 
were inserted into the 
epiphyses and bodies of 
several vertebrae. 

Result: Six months 
later, there was a marked 
scoliosis with a slight ky- 
phosis (Fig. 2-A). 

Experiment 8. Dog 

5. November 22, 1937. 

Method: The opera- 
tion was similar to that 
employed in Experiment 
7. 

Residt: There was a 
marked scoliosis with 
slight kyphosis. 

In this series, in 
which no fusion was 
performed, a marked 
deformity resulted in 
each experiment. 

PARTIAL DESTRUCTION 
OF EPIPHTSEAL CARTI- 
LAGINOUS PLATE COM- 
BINED WITH SPINE 
FUSION 



Fig. 2-A Fig. 2-B 


Fig. 2-A: Experiment 7, Dog 4. After exposure of the 
bodies of the lumbar vertebrae through an abdominal in- 
cision, the epiphyseal cartilaginous plates were injured on 
one side by the driving in of an osteotome. A scoliosis was 
produced in this experiment. 

Fig. 2-B: Experiment 9, Dog 10. The same injury as in 
Experiment 7 was produced in the epiphyseal cartilaginous 
plates. In addition, fifteen days later, a spine fusion was 
performed. This prevented progression of the deformity. 


Experiment 9. Dog 10. March 10, 1938. 

Method: The bodies of the lumbar vertebrae were exposed through the usual ab- 
dominal approach. Several of the epiphyseal cartilaginous plates were injured by the 
insertion of an osteotome. A large hole was bored into the body of one other vertebra, 
and wires were inserted. Fifteen days after the first operation, the spinous processes 
were fused. 

Result: Three months later, there was a very slight tendency to kyphosis at the 
junction of the lower end of the fused vertebrae (Fig. 2-B). There was a marked de- 
struction of the bodies of the vertebrae, showing that the fusion had prevented the 
progression of the deformity. 

Experiment 10. Dog 11. March II, 193S. 
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Method: Through an abdominal approach, the lumbar vertebrae were exposed. 
Sections of bone were then thrown up from two adjoining vertebrae and made to contact 
over the intervertebral disc. This necessitated injuring the epiphyseal cartilaginous 
plates to about one-third of their depth. Small holes were bored into several other 
vertebrae, and wires were inserted. Two weeks after the first operation, the spinous 
processes were fused. 

Result: Three months later, there was no deformity of the spine, in spite of a consid- 
erable injury to the epiphyseal cartilaginous plates. Twelve months later, a fusion took 
place on the anterior surface of the bodies of the vertebrae. There was no deformity of 
the spine. 

In this series, in which a fusion was performed in conjunction with 
the injury, no deformity occurred. 

SUMMARY 

Vertebral fusion has a definite preventive influence over deformity of 
the spine following injury to the epiphyseal plate or vertebral body. 

There is a definite tendency toward lordosis after fusion of the spine 
in growing animals. This is due to the fact that there is some inhibition 
in longitudinal expansion with compensatory growth anteriorly toward 
the place of least resistance. 

The lordosis may exert a corrective influence over an existing ky- 
phosis. In tuberculosis of the spine there may be a lessening of the 
deformity after the fusion operation. 

This corrective influence should be borne in mind in the treatment 
of vertebral epiphysitis (kyphosis dorsalis juvenilis). 

The preventive influence of fusion over scoliosis is also possibly of 
clinical value. In paralytic scoliosis the problem is quite complex, 
because of the multiplicity of forces and the difficulty in knowing the 
exact site and amount of fusion. 

REFERENCES 

1. Haas, S. L.: Growth in Length of the Vertebrae. Arch. Surg., XXXVIII, 245, 

1939. 

2. Haas, S. L.: Experimental Production of Scoliosis. J. Bone and Joint Surg., 

XXI, 963, Oct. 1939. 


THE JOURNAL Or BONE AN'D JOINT SURGERY 



TREATMENT OF IMPACTED FRACTURE OF THE 
NECK OF THE FEMUR 


BY FREDERICK CHRISTOPHER, M.D., EVANSTON, ILLINOIS 

Associate Professor of Surgery, N orthwestern University Medical School; 

Chief Surgeon, Evanston Hospital 

The more common methods of treating impacted fracture of the neck 
of the femur include rest in bed, casts, etc., for an extended period of time, 
the prevention of disimpaction, or the breaking up of the impaction and 
treatment of the injury as if there were separation of the fragments. A 
few cases in which locomotion was indulged in from the time of the injury 
have been reported as rarities. In the case described by Lilienthal, an 
excellent result, with some shortening, was obtained. In 1924, Speed 
reported the cases of two patients who walked immediately after the in- 
jury. His first patient, a woman of sixty-four years, walked seventeen 
days before she was seen by him. She was put to bed for a week and then 
given a walking caliper for eight weeks. His second patient was given a 
walking caliper after only one day of walking. Speed regards these 
results as being due to the accidentally fortunate type of impaction. He 
says: “Should the impaction be of insufficient depth or at an angle less 
than the normal angle of the femoral neck, we may expect that the impac- 
tion will be broken up by attempted use or manipulations and the usual 
displacement of fragments will result.” 

Some authors do not believe that true impaction of the fragments 
occurs. MacAusland, MacAusland, and Lee state: “The fracture desig- 
nated as impacted is either one of the incomplete variety, or a complete 
fracture in which, because of the good preservation of the capsule and 
periosteum, only slight deformity is present, and some power of movement 
is retained. ... As a rule, these fractures when treated by rest alone do 
not heal, and in the course of a few weeks when body-weight is borne, a 
slight twist or turn results in the breaking-up of the temporary stability. 

. . . The so called impacted fractures practically always call for the same 
treatment as other fractures of the neck of the femur.” 

The careful studies of the vascular supply of the head and neck of the 
femur by Kolodny, Chandler and Kreuscher, and others have been cor- 
related with the clinical findings of Santos, Phemister, and Murray. 
Phemister has studied the incidence and means of recognition of necrosis 
in the head of the femur. He has observed that the necrotic head becomes 
replaced by new bone if it is protected from weight-bearing. The danger 
resulting from weight-bearing is further emphasized by Speed (1935), w T ho 
says: “Weight-bearing or pressure which exists on the head of the bone 
from the very moment of reduction, or continues on the active process of 
attempted bone healing, is the one factor which seems understandable as 
leading to delayed non-union, aseptic necrosis of the head, and deformity 
of the hip with joint changes.” 
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The disturbance of the blood supply is definitely related to the level 
of the fracture, as is shown graphically by Murray (Fig. 1), and to the 
displacement of the fragments with accompanying injury to the capsule. 
In an impacted subcapital or high cervical fracture, the head may have as 
its only blood supply the artery of the ligamentum teres until the injured 
vessels at the site of the impaction have become reestablished. This 
would seem to make the impacted subcapital fracture very prone to 
non-union or to necrosis of the head. 



/= Sources of blood supply for the femoral neck. A: from the ligamentum teres, 
scant and sometimes missing; B: from the capsular attachments, numerous large vessels; 
C: from the capsular reflection and synovia, small short vessels; D: nutrient vessels, 
numerous and good-sized; E: from the extensive muscle attachments in intertrochanteric 
region (shaded area). In the intact femur these vessels anastomose freely. 

7/=Effect of fracture on blood supply to the proximal fragment. Assuming the frac- 
ture to be complete in each instance, the proximal fragment retains after: 

Fracture 1 — blood supply A only; 

Fracture 2 — blood supply A plus C; 

Fracture 3 — blood supply A plus B plus C plus D; 

Fracture 4 — blood supply practically intact. 

(This illustration, which appears as Fig. 324 in the second edition of “A Textbook of 
Surgery”, edited by Frederick Christopher, is reproduced through the courtesy of Dr. 
Clay Ray Murray and the W. B. Saunders Company.) 

Notwithstanding these observations, it is a general principle that 
non-use of bone promotes its atrophy and that use stimulates its growth 
and strength. The stimulus of function often has a very favorable in- 
fluence on the rate of healing of other fractures. 

It would seem desirable to observe the effect of the stimulus of func- 
tion on the healing of an impacted fracture of the femur. This thought 
was stimulated by the valuable work of Apfelbach and Aries, who reported 
twenty-two cases of complete fracture of the neck of the femur, in seven- 
teen (77 per cent.) of which union occurred. In each case the authors 
anaesthetized the patient, reduced the fracture by manipulation, and 
artificially impacted the fragments by the Cotton method. A single ' 
plaster spica, which included the pelvis and extended to the toes, with the 
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leg in 30 degrees of abduction and in some internal rotation, was then 
applied. The pelvis was tilted by considerable elevation of the shoe on 
the uninjured side, and a walking iron was placed under the cast. The 
cast was removed after from eight to eighteen weeks. 

The ambulatory treatment, if successful, has man}' advantages. The 
general health of the patient is greatly improved, and the likelihood of 
pulmonary complications is greatly diminished. The stimulus of func- 
tion tends to accelerate repair and prevents bone atrophy. Muscle 
atrophy is diminished. The patient’s frame of mind is very good, and he 
may actually accomplish considerable work. 

If the fracture is definitely impacted, the necessity for maintenance 
of inversion would seem to be less or even absent. In that event, the cast 
may end above the knee, thus limiting its function to the maintenance of 
abduction and permitting motion in inversion, as well as motion in the 
knee joint. 

With these thoughts in mind, the author has treated five patients 
by the following modification of the method of 
Apfelbach and Aries, with uniformly good results. 

With or without anaesthesia, and with the aid 
of a Hawley table, a single plaster spica is applied 
with the femur in wide abduction. The cast, 
which is patterned after the type used by Smith- 
Petersen following his nailing operations, is ac- 
curately molded about the pelvis and ends just 
above the knee (Fig. 2). It may be applied with 
the patient standing. After from one to five days, 
the patient is permitted to walk with crutches, 
using a two-inch elevation on the shoe on the well 
side and an ordinary shoe on the injured side. 

The patient is encouraged to walk and to discard 
the crutches as soon as he can do so comfortably. 

The elevated shoe is employed for two or three 
months, after which the elevation is gradually 
reduced. 

CASE REPORTS 

Case 1. Mrs. A. L., aged seventy-seven years, fell on Fig. 2 

March 2, 1937. Roentgenographic examination at the Diagram of short ab- 
Evanston Hospital on the next day showed an impacted sub- duction spica, showing 
capital fracture of the neck of the right femur (Fig. 3-A). elevation of the heel on 
On March 6, without anaesthesia, a short abduction spica 'of fiJ^'p^'vis' main- 
was applied. The patient walked with crutches the next tains abduction, 
day and without crutches the following day. The hospi- 
talization period was only seven days. The cast was removed on the thirtieth day, but 
full weight-bearing was prohibited for two weeks more. On June 14, 101 days after 
application of the cast, roentgenographic examination revealed excellent union. On 
May 24, 1938, the patient was actually able to run. She was perfectly well when last 
seen, on August 3, 1939 (Fig. 3-B). 
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Case 2. Mrs. A. S. C., aged seventy-five years, fell on May 20, 1937. Pain and 
disability in the right hip immediately resulted. Roentgenographic examination at the 
Evanston Hospital on the same day showed an impacted subcapital fracture of the neck 
of the right femur (Fig. 4- A). On May 21, with the patient under ethylene anaesthesia, 
a short abduction spica was applied. The patient walked with crutches and an elevation 
of the heel on the well side on the fourteenth day and soon discarded the crutches. The 



Fig. 3-A Fig. 3-B 

Fig. 3-A: Case 1. Mrs. A. L. Impacted subcapital fracture of the neck of 
the right femur, March 3, 1937. 

Fig. 3-B: Appearance on August 3, 1939, twenty-nine months later, showing 
excellent union. 



Fig. 4-A Fig. 4-B 


Fig. 4-A: Case 2. Mrs. A. S. C. Impacted subcapital fracture of the neck 
of the right femur, May 20, 1937. 

Fig. 4-B : Firm union twenty-six months later, August 7, 1939. 
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cast was lemovcd on the thirty-ninth day, and the elevation of the heel was discarded 
after about six months. She made a rapid and uneventful recovery. On October 4, 
roentgenograms showed excellent union and a viable head. Over a year later she was 
entirely cured. Roentgenograms taken on August 7, 1939, showed complete union (Fig 
4-B). 

Case 3. Mrs. M. S., aged fifty-seven years, a patient of Dr. W. Kenneth Jennings’s, 
fell on December 17, 1937. A roentgenogram, taken at an outside laboratory, showed a 
fracture of the neck of the right femur. A short plaster spica was applied the next day 
with the patient under anaesthesia. Roentgenographic examination through the cast 
on December 23, 1937, showed the fracture (Fig. 5-A). The patient walked with 
crutches on December 24, and the cast was removed six weeks later, on February 3, 1938. 
The hospitalization period was ten days. Roentgenographic examination on February 
25, sixty-nine days after application of tiie cast, showed excellent union and a normal 
femoral head. On June 1, 1938, the patient walked well and was free from pain. On 
August 30, 1939, a roentgenogram showed complete union (Fig. 5-B), and the patient 
was perfectly well. 

Case 4. Miss E. T., aged seventy-nine years, fell on the evening of February 27, 
193S. Roentgenograms, taken at the Evanston Hospital on the next morning, showed 
an impacted subcapital fracture of the neck of the right femur (Fig. 6-A). On March 1, 
with the patient under ethylene anaesthesia, a short abduction spica was applied. The 
heel of the shoe on the unaffected side was elevated two inches. The patient walked 
with crutches on the seventh day after the injury and without crutches on the twenty- 
fifth day. The cast was lemoved on the forty-second day. Roentgenographic examina- 
tion on the forty-third day showed union. The elevation of the heel was discarded during 
the third month. On August 11, 1939, the patient was perfectly well, and the roent- 
genogram showed complete union (Fig. G-B). 

Case 5. Mrs. S. C., aged fifty-three years, fell on March 16, 1938. Roentgeno- 
graphic examination (Dr. C. A. Matthews) on the same day showed fracture of the neck 
of the right femur. A short abduction spica was applied on March 18 without the use 
of an anaesthetic (Fig. 7-A). The patient walked with crutches on the seventh day and 
without crutches on the tenth day. The hospitalization period was eleven days. The 
cast was removed on the fifty-second day, and roentgenographic examination on the 



Fig. 5-A Fig. 5-B 


Fig. 5-A: Case 3. Mrs. M. S. Impacted fracture of the neck of the right 
femur, December 23, 1937. 

Fig. 5-B; Firm union twenty months later, August 30, 1939. 
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sixty-eighth day showed union and a normal head. Thereafter the patient recovered 
rapidly. On August 7, 1939, she was entiiely well, and the roentgenogram taken at that 
time showed complete healing (Fig. 7-B). 



Fig. 6-A Fig. 6-B 

Fig. 6-A: Case 4. MissE. T. Impacted subcapital fracture of the neck of 
the right femur, February 28, 1938. 

Fig. 6-B : Excellent union seventeen months later, August 11, 1939. 



Fig. 7-A Fig. 7-B 

Fig. 7-A: Case 5. Mrs. S C. Impacted subcapital fracture of the neck of 
the right femur, March IS, 1938 (roentgenogram taken through spica). 

Fig. 7-B: Firm union sixteen months later, August 7, 1939. 


This series of cases is too small to offer conclusive evidence. How- 
ever, the uniform clinical success, the excellent roentgenographic appear- 
ance over a year after the accident, and the ease and convenience of the 
treatment seem to warrant this report. 
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SUMMARY 

In the five cases of impacted fracture of the neck of the femur re- 
ported, treatment by means of a short abduction spica, elevation of the 
heel of the shoe on the well side, and early walking resulted in union and 
complete recovery. 
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THE IMPORTANCE OF ACCURATE ROENTGENOGRAPHY 
AND INTERPRETATION IN FEMORAL-NECK FRAC- 
TURES TREATED BY INTERNAL FIXATION 


BY DON KING, M.D., F.A.C.S., EDWARD LEEF, M.D., AND 
C. K. TERWILLIGER, M.D., SAN FRANCISCO, CALIFORNIA 

Division of Orthopaedic Surgery, Stanford University School of Medicine 

The purpose of this paper is to reemphasize the importance of exercis- 
ing great care in the making and interpretation of roentgenograms at the 
time when the nail, bolt, or pin is inserted. The following roentgenograms 
and photographs illustrate this need. 



Fig. l-C Fig. 1-D 
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Figures 1-A and 1-B are anteroposterior and lateral views taken in 
the operating room. With the patient lying on a cassette box, the lateral 
view was obtained by flexing the thigh to 90 degrees. In the antero- 
posterior view the nail appears to be placed somewhat low, but seems to 
penetrate the head satisfactorily. Before the patient left the operating 
room, the leg was placed on a Braun splint, so that the nail could not have 
been dislodged through trauma if it had been in the head as it appears to 
be in the roentgenograms. Some three hours later, it was noted that the 
extremity had become shortened and externally rotated. Figures 1-C and 
1-D show the position of the fragments and the nail at that time. 

It is obvious that the nail did not 'penetrate the head at the time when 
it was inserted. 
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Fig. 3-A 


Fig. 3-B 


Fig. 3-C 


Explanation: The 
nail passes through 
the neck, but jjomes 
out anterior to the 
head. An anteropos- 
terior view gives the 
impression that the 
tip of the nail actually 
penetrates the head. 
As the nail passes in- 
ward along the ante- 
rior surface of the 
head, the fragments 
disengage, due partly to rotation of the head. When the thigh is flexed to 
90 degrees (for the lateral roentgenogram), the nail rotates, and, although 
it actually lies on the anterior surface, it has the roentgenograpliic appear- 
ance of being in the head. 

Figures 2-A and 2-B are roentgenograms taken in the operating room. 
These were apparently satisfactory. Figures 2-C and 2-D are films taken 
the next day. The extremity had been placed on a Braun splint in the 
operating room. 

It is obvious that the nail did not enter the head at the time of operation. 

Explanation: The reason for the misleading appearance of the first 
roentgenograms is the same as in the first case, except that the nail passed 
posterior to the head. 

Figures 3-A, 3-B, and 3-C — anteroposterior, lateral, and oblique 
photographs of a fractured femoral neck— show the nail penetrating the 
neck, but lying posterior to the head. Figures 3-D and 3-E are roent- 
genograms of the same specimen. 

SUMMARY 

The illustrations which have been presented demonstrate the danger 
of using the “ flexed-thigh position” to obtain the lateral view. This 
method of taking the lateral view is not recommended. 



Fig 3-D Fig. 3-E 



DYSOSTOSIS MULTIPLEX 


BY JAMES B. GILLESPIE, M.D., AND JOHN A. SIEGLING, M.D., 
URBANA, ILLINOIS 

From the Departments of Paediatrics and Orthopaedics, 

Carle Hospital Clinic, Urbana, Illinois 

In 1931, Helmholz and Harrington called attention to a syndrome 
characterized by congenital clouding of the cornea, scaphocephalic head, 
kyphosis, limited extension of the joints of the extremities, and other 
anomalies. Previously, similar cases had been described by Hurler, 
Jewesbury and Spence, and Putnam and Pelkan. It was the opinion of 
Helmholz and Harrington that this syndrome should be regarded as an 
addition to the group of clinically well-defined syndromes previously 
described, in which cranial dysostosis and other abnormalities were out- 
standing features. In 1933, Binswanger and Ullrich reported two such 
cases and chose to name the syndrome “ dysostosis multiplex”. Gasteiger 
and Liebenam reported a case of dysostosis multiplex in one of binovular 
female twins. These cases are of interest chiefly because of their extreme 
rarity. The condition is a subvariety of chondrodystrophy. Its fea- 
tures are: dwarf stature; the combination of scaphocephalic and chondro- 
dystrophic deformities of the skull; chondrodystrophic changes in other 
parts of the skeleton, which give rise to shortness of the neck and trunk, 
protrusion of the abdomen, kyphosis of the spine, and partial ankylosis of 
the joints; and a non-skeletal abnormality, clouding of the cornea. 

The authors wish to present an additional case of dysostosis multi- 
plex, in which certain observations of the eyes and roentgenographic 
studies of the skeletal system have been made, which we believe have not 
been included in previous reports. 

CASE REPORT 

R. S., female, sixteen months old, was referred to the authors on May 27, 1939, be- 
cause of a marked kyphosis and general weakness. The father, aged twenty-six, and the 
mother, aged thirty, were alive and well. There was no consanguinity in the parents as 
far as was known. There had been three other pregnancies; the other children were nor- 
mal boys, whose ages were seven, four, and three years, respectively. There was no 
family history of deformity of the head, spine, or eyes, nor any history of chronic familial 
disease. The patient had been born at term after a normal pregnane}'. She had been 
delivered normally and at birth weighed seven and one-half pounds. Primary respira- 
tions had been satisfactory, and there had been no cyanotic spells. The first teeth had 
appeared at nine months, and the patient had sat alone at about the same age. She had 
never stood alone or pulled herself up from a sitting position. Recently she had said a 
few simple words. She had been breast-fed from birth, and the hours of feeding had been 
irregular. Her diet had been poor, and she was a capricious eater. Cod-liver oil had not 
been given before fifteen months of age, and orange juice had been given irregularly after 
seven months of age. Other children in the family had apparently developed normally 
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Fig. 1 

Showing the cretinoid appearance. 
A suggestion of cloudy cornea is present 
in the picture. 



Fig. 2 

Note the kyphosis, scaphocephalic 
head, and wide wrists. The elbows and 
knees do not extend completely. 


on a similar diet. The kyphosis had been present at birth, and the head had seemed 
large. The parents had noted that the fontanel was open, and in recent months they had 
observed a peculiar opacity of the corneas. The patient’s vision had seemed adequate. 
In their opinion, her general development had been retarded. 

The child somewhat resembled a cretin (Fig. 1). She was short and thickset. Her 
height was twenty-eight and a half inches (sixty-two centimeters) and her weight, 
twenty and a quarter pounds (eight kilograms). The head was scaphocephalic, with a 
circumference of fifty-one centimeters and an anteroposterior diameter of nineteen centi- 
meters. 1 he anterior fontanel was open and measured five and five-tenths by four and 
five-tenths centimeters. The hair was dry and fine and sparse in the occipitoparietal 


T nf 





Fig. 3 

Note the marked thickening of the 
ribs. 


region. The forehead was prominent and 
overhanging. The eyes were prominent, and 
the corneas had a cloudy appearance. The 
nose was saddle-shaped, and the ears were 
large and low-set. The features were coarse, 
and the lips seemed thickened. The patient 
had five teeth — three uppers and two lowers 
all poorly erupted and arising from knotty, 
ridged gums. The neck was short, and the 
child sat in a hunched manner, due to the de- 
formity of the spine. The thorax seemed 
thickened, and there was a slight costal flare. 
The abdomen was protuberant, and there was 
marked kyphosis (Fig. 2). Extension of the 
elbows and abduction of both shoulder joints 
were limited. The hands were pudgy, but 
showed no limitation of extension in the fin- 
gers. The wrists were flat and widened. The 
skin generally was flabby and of poor turgor, 
and considerable fine hair was noted about the 
shoulders and the upper back. Scabietic 
lesions were present on the upper trunk. The 
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reflexes were normal, and the patient seemed to hear and to see satisfactorily. She was 
irritable and frightened, and her mental development seemed retarded for her age. 
Urinalysis was negative. The blood count was as follows: 

Red blood cells— 3,370,000 
Hemoglobin — 53 
White blood cells — 7,150 

Polymorphonuclear neutrophiles — 40.5 per cent. 

Lymphocites — 57.0 per cent. 

Monocytes — 2.0 per cent. 

Eosinophiles — 0.5 per cent. 

The blood calcium was 11.5 milligrams; the phosphorus, 4.3 milligrams; and the choles- 
terol, 170 milligrams. The blood Kahn and Rytz tests were negative. The Mantoux 
test, with 0.1 milligrams of old tuberculin, was negative. 

More complete examination of the patient’s eyes by the ophthalmologist showed no 
apparent visual difficulty. The corneas of the eyes seemed larger than normal, but 


measured only twelve millimeters in diame- 
ter. Both corneas showed a diffuse cloud- 
ing, apparently interstitial. There was no 
photophobia or evidence of intra-ocular in- 
flammation. The corneas did not stain 
with fluorescein, and there were no deposits 
on Descemet’s membrane. The pupils were 
three millimeters in diameter and reacted to 
light and to convergence. They dilated 
poorly with homatropine, but there were no 
synechiae. Intra-ocular tension (under ether 
anaesthesia) was 25 on the right and 22 on 
the left. Ocular rotation was normal. 
Because of the cloudy corneas and the lack 
of cooperation, it was impossible to visualize 
the fundi. 

Roentgenographic studies of the chest 
showed very marked thickening of the ribs, 
due to subperiosteal deposition of new bone, 
and a marked clubbing of their sternal ends 
(Fig. 3). The thickening of the ribs was ap- 
proximately twice that of a normal child of 
the same age. There were chondrodys- 
trophic changes in the upper ends of the 
humeri. The wrists showed two centers of 
ossification. Ghondrodys trophic changes 
were present in the lower epiphyses of both 
bones of the forearms, with marked periosteal 
elevation of the bones of the metacarpi, the 
radii, and the ulnae. The distal ends of the 
radii and the ulnae were enlarged and 
slightly cupped (Fig. 4). Similar chondro- 
dystrophic changes were found in the lower 
femoral epiphyses. Periosteal elevation was 
present along the shafts of the bones of the 
legs. The diaphyses of all of the long bones 
were rather square. Lateral roentgeno- 
grams of the spine showed kyphosis, due to 
shortening of the body of the first lumbar 



Fig. 4 


Cupping of the distal end of the radius 
and the ulna can be noted, also appar- 
ently growth-arrest lines in the meta- 
carpal bones. Periosteal elevation is 
noticeable along the radius and the ulna 
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vertebra m the anteioposteiior diameter, \\ ith some wedging and slipping forward of the 
body of the twelfth thoiacic veitebia (Fig. 5). The skull showed a widely open antenor 
fontanel. 

COMMENT 


There may be speculation as to whether the periosteal and epiphyseal 



Fig. 5 

The spine show s kyphosis, due to the 
shortening of the body of the first 
lumbar vertebra, with wedging and 
slipping forward of the twelfth thoracic 
vertebra. 


changes observed in the skeletal sys- 
tem were primarily congenital or sec- 
ondary to vitamin deficiency. The 
periosteal changes producing the pecu- 
liar “squaring” of the bones were 
previously noted by Putnam and Pel- 
ican. In the authors’ opinion, the 
changes in the bones are evidence of 
florid rickets and possibly of subclini- 
cal scurvy; the latter may be question- 
able. The failure to give cod-liver oil 
and the ii regular and inadequate ad- 
ministration of citrous fruits make 
this supposition likely. Moreover, 
the roentgenographic picture of cup- 
ping of the ends of the long bones and 
the hazy, moth-eaten appearance of 
the epiphyses would substantiate the 
diagnosis of rickets. 

For one month prior to the pa- 
tient’s admission to the Clinic, she had 
been given a form of fish-liver oil, rich 
in vitamin D. Because of this, it is 
likely that what appears to be peri- 
osteal elevation of the metacarpal 
bones may actually be growth-arrest 
lines with increased osseous activity, 
following administration of the vita- 
min D. Despite the clinical and roent- 
genographic evidence of rickets and 
the probable increased osseous activ- 
ity subsequent to high vitamin-D 
intake, it is realized that a primary 
defect in enchondral ossification exists 
in such patients, since they are all 
short and squat. Consequently, the 
roentgenographic changes noted in the 
epiphyses are probably a combination 
of both rickets and the primary dis- 
ease with which the child was con- 
genitally afflicted. 
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There is sonic similarity between the syndrome described herein and 
Morquio’s disease (osteochondrodystrophia deformans). In the litera- 
ture it seems not unlikely that certain cases 3 of dysostosis multiplex may 
have been falsely termed Morquio’s disease. The latter condition is 
usually not recognized at birth, so that development during infancy may 
appear to be entirely normal until the time of walking. Morquio, Meyer 
and Brennemann, and Barnett made no mention of cloudy cornea in Mor- 
quio’s disease. Moreover, in most cases of that condition, the skull is of 
normal contour, and genu valgum is present. Morquio’s disease is usually 
familial, and most often the mentality of the patient is normal. In con- 
trast to these findings, dysostosis multiplex is characteristically (1) con- 
genital, (2) associated with cloudy cornea and scaphocephaly, and (3) ac- 
companied by generally retarded mentality. 
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vertebia in the anteioposteiioi diameter, with some wedging and slipping forward of the 
body of the twelfth thoiacic vertebra (Fig. 5). The skull showed a widely open antenor 
fontanel. 

COMMENT 


There may be speculation as to whether the periosteal and epiphyseal 


Ui 
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Fig. 5 

The spine shows kyphosis, due to the 
shortening of the body of the first 
lumbar vertebra, with wedging and 
slipping forward of the twelfth thoracic 
vertebra 


changes observed in the skeletal sys- 
tem were primarily congenital or sec- 
ondary to vitamin deficiency. The 
periosteal changes producing the pecu- 
liar “squaring” of the bones were 
previously noted by Putnam and Pel- 
ican. In the authors’ opinion, the 
changes in the bones are evidence of 
florid rickets and possibly of subclini- 
cal scurvy; the latter may be question- 
able. The failure to give cod-liver oil 
and the irregular and inadequate ad- 
ministration of citrous fruits make 
this supposition likely. Moreover, 
the roentgenographic picture of cup- 
ping of the ends of the long bones and 
the hazy, moth-eaten appearance of 
the epiphyses would substantiate the 
diagnosis of rickets. 

For one month prior to the pa- 
tient’s admission to the Clinic, she had 
been given a form of fish-liver oil, rich 
in vitamin D. Because of this, it is 
likely that what appears to be peri- 
osteal elevation of the metacarpal 
bones may actually be growth-arrest 
lines with increased osseous activity, 
following administration of the vita- 
min D. Despite the clinical and roent- 
genographic evidence of rickets and 
the probable increased osseous activ- 
ity subsequent to high vitamin-D 
intake, it is realized that a primary 
defect in enchondral ossification exists 
in such patients, since they are all 
short and squat. Consequently, the 
roentgenographic changes noted in the 
epiphyses are probably a combination 
of both rickets and the primary dis- 
ease with which the child was con- 
genitally afflicted. 
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There is some similarity between (lie syndrome described herein and 
Morquio’s disease (osteochondrodystrophia deformans). In the litera- 
ture it seems not unlikely that certain eases 3 of dysostosis multiplex may 
have been falsely termed Morquio’s disease. The latter condition h 
usually not recognized at birth, so that development during infancy may 
appear to be entirely normal until the time of walking. Morquio. Meyer 
and Brennemann, and Barnett made no mention of cloudy cornea in Mor- 
quio’s disease. Moreover, in most cases of that condition, the skull i* of 
normal contour, and genu valgum is present. Morquio’s disease h usually 
familial, and most often the mentality of the patient is normal. In con- 
trast to these findings, dysostosis multiplex is characteristically (!) con- 
genital, (2) associated with cloudy cornea and scaphocephaly, and (.'!) ac- 
companied by generally retarded mentality. 
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UNREDUCED UNILATERAL DISLOCATION OF THE JAW 
Operative Correction after Four Years 

BY MARCUS SCHWARTZ, M.D., WHITE PLAINS, NEW Y r ORK 

Dislocation of the jaw, according to Stimson, comprises about 3 per 
cent, of all dislocations, and, according to Speed, about 1.5 per cent. 
Campbell, in Lewis’s “Practice of Surgery”, states that an unreduced 
dislocation is rare, because the disability is so great and the appearance 
is so unsightly, particularly in the bilateral type, that the patient imme- 
diately seeks relief. Rarely a unilateral dislocation may remain un- 
reduced, but even this is quite deforming, and aid is sought at once. 
Reports in the literature of long-standing, unreduced, bilateral or uni- 
lateral dislocations requiring open operation are rare. 

Willcutts reports the case of a man who was operated upon under 
general anaesthesia for an infection of the neck. When the patient re- 
gained consciousness, he had difficulty in closing his mouth, which was 
thought to be due to the operative procedure. When the condition per- 
sisted, some infected molar teeth were believed to be the cause, but their 
removal did not help matters. Not until three months later was the 
condition recognized as an unreduced bilateral forward dislocation. It 
was successfully treated by open reduction under block anaesthesia. 

Lane reports a case of unilateral dislocation of the lower jaw of sev- 
eral weeks’ duration, which was treated by open operation. The intra- 



Fig. l-A Fig. 1-B 

Photographs before reduction. With the mouth closed, the chin is deviated 
to the right, the left jaw being dislocated. When the mouth is open, the chin is 
in the mid-line, for the right (normal) mandibular condyle glides forward and rests 
under the articular tubercle. 
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articular fibrocartilage was found to have buckled and to have projected 
outward from between the bones. It was replaced and fixed to the bone 
above with silver wire. 



Fig. 2-A 



Print and tracing of roentgenogram of right temporomandibular joint trans- 
posed to appear like the left. 


Before reporting an additional case, the author feels that the anatomy 
of the temporomandibular joint should be reviewed. This joint is com- 
posed of an articular fossa in the temporal bone, in front of which is the 
articular tubercle. The condyle of the mandible fits into this fossa. An 
intra-articular disc, attached to the joint capsule, separates the fossa from 
the condyle. Actually there is a joint space above the disc and one 
below it. The internal and external lateral ligaments reinforce the cap- 
sule on either side of the joint, and a strong stylomandibular ligament 
extends from the styloid process of the skull to the ramus of the mandible. 
The four muscles involved in the motion of the joint are the temporalis, 
the masseter, and the internal and external pterygoids. 

Being a ginglymo-arthrodial joint, it has both hinge-like and gliding 
motion. Thus, when the jaw opens, it acts as a hinge, and the cond3'le 
glides forward until it rests under the eminentia articularis or articular 
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tubercle, the intra-articular fibrocartilage gliding forward with the 
condyle. This type of motion results, because, due to the attachment of 
the stylomandibular ligament, the axis of the hinge is not at the condyle, 
but at a point below it. 

The following case is of almost four years’ duration and was treated 
by open reduction under general anaesthesia. 



Fig. 3-A 



Print and tracing of roentgenogram of left temporomandibular joint before 
operation. The condyle of the mandible is anterior to the articular tubercle. 
The tip of the styloid is three-quarters of an inch from the ramus of the 
mandible. 
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Four years before presenting himself for treatment, the patient fell from a scaffold 
and sustained a blow on the lower jaw. The pain and disability were not very severe 
at the time, but thereafter the patient began to notice a progressively increasing devia- 
tion of the jaw to the right and difficulty in chewing. As in the case reported by Will- 
cutts, it was thought that this was caused by bad teeth, and three teeth were extracted. 
This did not help matters, and the patient still had difficulty in eating. 



Fig. 4-A 



Print and tracing of roentgenogram of left temporomandibular joint taken 
ten days after operation. The condyle of the mandible is in the articular fossa 
and behind the articular tubercle. It is not in quite as deep as is that on the 
light (normal) side. The tip of the styloid is three-eighths of an inch from the 
ramus of the mandible. 
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Examination of the patient demonstrated the dual motion in the jaw. With the 
mouth closed, the left mandibular condyle being dislocated anteriorly, the chin was 

forward and deviated to the right (Fig. 1-A). 
As the patient opened his mouth, the chin 
swung toward the mid-line, and his face looked 
quite symmetrical (Fig. 1-B). This was due 
to the fact that, as the mouth opened, the 
right mandibular condjde moved under the 
articular tubeicle, — in a position similar to 
that in which the left condyle was fixed. 

With the exception of one point in the 
vicinity of the incisor teeth, theie was prac- 
tically no dental occlusion. The teeth were 
cai ious, due to disuse. 

Roentgenographic examination showed 
the left mandibular condyle to be fixed ante- 
rior to the articular tubercle instead of behind 
it, as shown in the roentgenogram of the 
right temporomandibular joint, which was 
taken for comparison. The distance between 
the tip of the styloid and the ramus of the 
mandible, as seen in the roentgenogram, was 
thiee-quarters of an inch on the left side and 
one-eighth of an inch on the right. (See 
Figures 2-A, 2-B, 3-A, and 3-B.) 

Fig. 5-A Under avertin, supplemented by intra- 




Fig. 5-B Fig. 5-C 

Photographs two years after reduction. The chm is slightly deviated to the 
right (the left mandibular condyle is not quite as deep in the articular fossa as is 
the right). The teeth occlude well (of course, these are dentures). The mouth 
opens well. The facial paralysis has cleared up; forehead wrinkles and the wrin- 
kles about the mouth are cleaily visible. 
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tracheal ether anaesthesia, an attempt was made to force the joint hack into position. 
This was impossible, and an open operation was decided upon. A three-centimeter linear 
incision was made on a line extending from the external auditory meatus toward the 
nostril, the incision starting five-tenths of a centimeter from the meatus. The branches 
of the facial nerve were pulled aside by retractors. The joint was exposed, and, ns the 
capsule was opened, there popped out a smooth, cartilaginous, disc-like, free body, about 
five-tenths of a centimeter in diameter, very similar to a joint mouse. This was sub- 
sequently determined to be the old intra-articular fibrocartilage. (In the case reported 
by Lane, the buckling of this cartilage prevented closed reduction.) The articular fossa 
was filled with fibrous tissue, which was removed, but the condyle could not be replaced. 
It was then found that an exostosis from the neck of the condyle impinged on the articular 
tubercle and prevented reduction. When this was chiseled away, the condyle was 
manipulated back into place without difficulty. As soon as this was done, the anaes- 
thetist reported that the teeth occluded properly. It was felt that, since nothing had 
been done to the condyle, it would be unnecessary to interpose a membrane to prevent 
ankylosis. The wound was closed without drainage, and a Barton bandage was applied 
to keep the jaw in position. Two days later, after all postoperative nausea had 
subsided, the upper and lower teeth were wired together to immobilize the jaw. This 
was done by Dr. Alvin Berman, who cooperated in the dental care of the patient. 

On the day after the operation, it was noted that a facial paralysis had developed, 
with an inability to wrinkle the forehead, to close the eye, or to draw up the corner of the 
mouth on the left side. It was felt that this paralysis was probably due to pressure of 
the retractors rather than to the severance of any of the branches, of the facial nerve. 
Almost a year elapsed before the paralysis had completely disappeared, and during that 
time the patient had to wear glasses to prevent lagophthalmus. Roentgenograms taken 
ten days after operation showed that the left condyle was behind the articular tubercle. 
It was, however, not quite as deep in the fossa as was the condyle on the right or normal 
side. The distance of the tip of the styloid from the ramus of the mandible was three- 
eighths of an inch as compared to the previous three-fourths of an inch (Figs. 4-A and 4-B). 

The jaws were kept wired together for two weeks, after which motion was begun. 
The jaws were forced apart daily by means of a dental gag. After four weeks, all the 
remaining teeth were removed, and the patient was immediately fitted with upper and 
lower plates. Stretching of the jaw was continued for six months. Two years after the 
operation (Figs. 5-A, 5-B, and 5-C), the patient was able to open his mouth a distance of 
one and one-quarter inches between the incisors of the upper and lower plates. (The 
average mouth opens from one and three-quarters to two inches.) The bite was strong, 
and the patient was able to chew well. With the mouth closed, the chin was practically 
in the mid-line. There was no evidence of facial paralysis. 

SUMMARY 

This case of unreduced unilateral dislocation of the jaw, of four 
years’ duration, was treated by open reduction under general anaesthesia. 
A complicating facial paralysis required almost a year to clear up. 
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AX UNUSUAL SHOULDER LESION 


BY EDWIN N. CLEAVES, M.D., F.A.C.R., BOSTON, MASSACHUSETTS 

In a book entitled “Localized Rarefying Conditions of Bone as 
Exemplified by Legg-Perthes’ Disease, Osgood-Schlatter’s Disease, 
Kummell’s Disease and Related Conditions”, published in 1935, E. S. J. 
King of Melbourne, Australia, discussed the various locations of osteo- 
chondritic lesions and described in detail the lesions themselves. 





AN VNVSV.M. SHon.Dt.lt J.KSION 


1* 


Recently tlu> author happened upon a ohm* which h<- h- -,,,5 
be an example of osteochondritis of the apophyse- of th<- .v 
processes of the scapulae. This may be a rare condition, or ji nnv 
a common one which has not been brought to light, <lu<* t<, jp p. 

mild nature. When Osgood reported the disease of the tibia! uih-f.b 
which bears his name, it was supposed to be a rare condition, hut. 
his report was made, many eases have been recorded. 



Fig. 3 
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Since King did not mention osteochondritis of the apophyses of the 
acromion processes of the scapulae, and since a review of the literature 
has failed to disclose the report of such a condition, the author feels that 
the following case should be recorded. 

The patient was a young man, seventeen years of age, who, six weeks previously, 
had injured the right shoulder in a baseball game while sliding into a base. As he fell, 
he hit the right elbow, but felt pain in the shoulder. He continued in the ball game for 
two innings, but then had to give up, because it hurt him to throw the ball. Roentgen- 
ographic examination demonstrated no fracture or dislocation, but both shoulders showed 
changes in the apophyses of the acromion processes. The apophyses were smaller than 
normal, irregular in shape, and showed increased density. The density was irregular, 
similar to that seen in the tibial tubercle in Osgood-Schlatter disease (Figs. 1 and 2). 
As seen in the axillary views, the density appeared less marked, but fragmentation of the 
apophyses could be detected. There was no soft-tissue swelling about the apophyses. 

Although no definite history of shoulder trouble previous to the injury could be 
obtained, it was felt that the condition was due to an osteochondritis, and that any 
symptoms which might have been present were sufficiently mild to be overlooked or 
disregarded by the patient. The commoner sites for osteochondritis were examined 
roentgenographically, and the patient was found to be free from lesions except for those 
of the scapulae. 

The patient’s signs and symptoms subsided gradually, the only treatment being a 
slight limitation of athletic activities. When seen a year and four months later, the 
patient stated that his shoulders gave him no trouble, except after too-strenuous exertion, 
when there developed a soreness over the tips of the shoulders. Roentgenographic 
examination (Figs. 3 and 4) showed that the apophyses of the acromion processes were 
still smaller than normal, slightly irregular, and somewhat more dense than normal. 
However, they were definitely assuming the appearance of normal bone. The epiphyseal 
lines were still partly open, but gave evidence of beginning closure. 

The author wishes to express his thanks to Dr. Robert B. Osgood, who referred the 
patient for roentgenographic examination, and who gave him permission to report the 
case. 
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GONORRHOEAL ARTHRITIS: A PROPOSED PLAN OF 
SULFANILAMIDE THERAPY 

BY ORMOND S. CULP, M.D., AND MILTON C. COBEY, M.D., 
BALTIMORE, MARYLAND 

From the James Buchanan Brady Urological Institute and the Department of 
Orthopaedics, Johns Hopkins Hospital 

The introduction of sulfanilamide has revolutionized the treatment 
of all types of gonococcal infections. Prior to the advent of this remark- 
able drug, gonorrhoeal arthritis was treated in a great variety of ways, 
but, for the most part, the results were disappointing and unsatisfactory. 
Symptomatic therapy, including bed rest, sedatives, and fixation of the 
joints, was found to be of little value. Diathermy enjoyed a brief period 
of popularity, but later proved to be chiefly a supplementary rather than 
a specific measure. Aspiration and air injection of the joints seemed to 
hold greatest promise, but faded into the background after the introduc- 
tion of artificial-fever therapy. For a few years hyperpyrexia was ac- 
cepted almost universally as the procedure of choice and was acclaimed 
by some to be of even greater value than the discovery of the gonococcus 
by Neisser. Enthusiasm for this type of treatment has waned consider- 
ably in many centers, because of serious complications and an occasional 
death. In a recent paper 7 we have shown that intravenous mercuro- 
chrome is of great value in gonorrhoeal arthritis and should be employed 
more commonly. 

Although a voluminous literature concerning sulfanilamide has 
accumulated, the value of the drug in gonococcal arthritis has been 
mentioned only incidentally by most investigators. Only recently has 
attention been directed toward the joint pathology per se. 

Colston, Dees, and Harrill 6 mentioned ten cases of gonorrhoea with 
arthritis in which the patients were treated with sulfanilamide, and all 
showed amazing improvement. Alyea, Daniel, and Harris 2 reported 
six cases in their discussion of complicated gonorrhoea. Bohlman 5 con- 
cluded that from 15 to 20 per cent, of gonococcal infections would not 
respond to sulfanilamide alone and advocated the combination of chemo- 
therapy and air insufflation of the affected joints. 

Keefer and Rantz 9 presented very recently the first detailed study 
of sulfanilamide in gonorrhoeal arthritis and reported fourteen acute 
cases which showed complete recovery. The infected synovial fluids 
became sterile within from forty-eight to seventy-two hours, and these 
authors noted that sulfanilamide diffused into the joint fluid in approxi- 
mately the same concentration as in the blood. They recommended 
raising the blood sulfanilamide to at least five milligrams per 100 cubic 
centimeters to ensure the best results. 
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The purpose of this study is: (1) to evaluate the results noted in 
fifty patients with gonorrhoeal arthritis, who received sulfanilamide 
therapy, and (2) to propose a satisfactory therapeutic regimen which 
should be efficacious in most cases. 

It has been estimated that in from 1 to 3 per cent, of all cases of 
gonorrhoea arthritic complications develop. The differential diagnosis 
of the arthritis is included in most standard textbooks and general reviews 
of the subject. Rheumatic fever, metabolic diseases, generalized sepsis, 
and all forms of infectious arthritis must be considered. In most in- 
stances, the gonococcal joints can be recognized by: (1) a carefully taken 
history, which usually reveals a transient polyarthritis that quickly sub- 
sided, but later settled in one or more joints; (2) the classic signs and 
symptoms, — namely, pain, tenderness, local heat, redness, swelling, 
limitation of motion, muscle spasm, and fever; (3) the demonstration of 
the gonococcus in a primary genito-urinary lesion; (4) the culture of the 
organism from the fluid of an affected joint; and (5) the complement- 
fixation reaction. 

It must be remembered that arthritis has been known to follow gono- 
coccal ophthalmia in the newborn without any urethral infection. Spink 
and Keefer 11 also found several authentic cases of gonococcal arthritis in 
patients with no clinical or laboratory evidence of a localized genito- 
urinary infection. The length of the interval between the onset of urethri- 
tis and arthritis may vary considerably and occasionally is several years. 

The fifty patients comprising this series fall into two groups: (1) 
those admitted to the Hospital on the orthopaedic, medical, surgical, 
gynecological, and urological services (thirty-one patients) ; and (2) those 
treated in the orthopaedic Out-Patient Department (nineteen patients). 
The cases have been unselected except in respect to the type of therapy 
employed. Only those in which the patients received sulfanilamide more 
or less exclusively have been included. All patients treated with addi- 
tional fever therapy, intravenous mercurochrome, or other measures 
which might confuse the end results have been excluded from the series. 

Of the fifty patients studied, thirty-eight were colored, thirty-two 
were females, and eleven had a history of previous attacks of arthritis. 
Most of the cases occurred during the second and third decades as shown 
below : 


Decade No. of Cases 

0-9 4 

10-19 20 

20-29 15 

30-39 8 

40-49 2 

50-59 1 


A vaginal or urethral discharge was noted on the initial examination 
in forty instances and in twenty-eight of these the infecting agent was the 
gonococcus. Complement-fixation tests were carried out on thirty-three 
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TABLE I 

Summary or Cases or Thirty-One Hospitalized Patients Treated with Sultanilamide 
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of the patients, and only one of the tests was negative. Of the seventeen 
cases in which the test was omitted, a definite gonococcal exudate in the 
urogenital tract was noted in twelve, and in two other cases the joint 
cultures were positive. 

The duration of presenting symptoms varied considerably. For 
the sake of simplicity, all of the eases have been divided arbitrarily into 
acute, subacute, and chronic groups. All cases in which there were 
symptoms of two weeks’ duration or less have been classified as acute 
(thirty-six cases). Those of from two weeks’ to two months’ duration 
have been called subacute (ten cases). To the chronic group have been 
relegated all cases in which joint symptoms were present for more than 
two months (four cases). 

In most instances polyarthritis had been noted, but when the 
patients first visited the Hospital the symptoms usually had been con- 
fined to one or more of the larger joints. The following joints predomi- 
nated in this series: knee, twenty-eight cases; wrist, nineteen; ankle, 
sixteen; shoulder, nine; elbow, seven; foot, six; hip, five; thumb, one; 
and metatarsophalangeal, one. 

Most writers have been content to classify their end results as 
cured, improved, or unimproved. Although it is difficult in many in- 
stances to determine minor variations in improvement, we feel that a 
more detailed classification of the results is essential. It seems unfair to 
include a patient with only slight limitation of motion with one who 
obtained very little motion, but received definite relief from the treat- 
ment. For this reason, the following system of grouping has been 
adopted: 

Well: Those patients who were entirely asymptomatic on discharge 
and presented no joint complaints or limitation of motion when seen 
later in the Out-Patient Department or when treated for some new 
condition. 

Marked improvement: Those patients who continued to have very 
slight limitation of motion or discomfort. 

Moderate improvement: Those patients who failed to obtain as much 
relief or function as the preceding group or who had some degree of re- 
currence of the same joint complaints after active therapy had been 
stopped. 

Slight improvement: Those patients who had very little motion, but 
showed definite improvement in the joint condition. 

Unimproved: Those patients who showed no appreciable change m 
symptoms or degree of motion at the end of the treatment. 

The cases of thirty-one patients who were hospitalized during their 
period of sulfanilamide therapy have been summarized in Table I. Of 
the twenty-four patients with acute cases in this group, sixteen were 
discharged well despite bone changes in two instances. Four showed 
marked improvement and probably would be called “cured” by some 
investigators, inasmuch as only slight stiffness or limitation of motion 
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persisted. In all probability, additional physiotherapy would have 
cleared up some of their residua. In both patients who showed only mod- 
erate improvement anaemia developed, and the drug had to be discontinued 
before the usual amount could be administered. The two patients with 
slight improvement were treated for only three and four days, respectively. 
In one instance anaemia prevented additional sulfanilamide therapy, and 
the other patient refused to stay in the Hospital to complete his course of 
treatment. 

Only four patients with subacute cases were hospitalized. Two of 
these continued to have slight limitation of motion and were classified as 
markedly improved. The other two patients responded rather poorly. 
One of these, however, was given a total of only 15.4 grams, which un- 
doubtedly was inadequate treatment. In the onfy case in this group in 
which complete failure resulted, the dosage was inadequate, and roent- 
genographic examination showed definite bone changes in the joint. 

The three hospitalized patients with chronic cases varied considerably 
in their response to the drug. One was greatly improved when last seen, 
but the other two had rather marked bone destruction and responded 
poorly despite blood levels of nine and nine-tenths and five milligrams 
per 100 cubic centimeters. In the one case in this group in which complete 
failure resulted, anaemia suddenly developed after three days of sulfanila- 
mide administration, and it was deemed inadvisable to continue this form 
of therapy. 

It is readily admitted that the most satisfactory method for treating 
patients with sulfanilamide is to hospitalize them. Observations and 
examinations can be carried out with much more satisfaction both to 
physician and to patient. The confusion of a busy out-patient service 
is avoided, and complete routine studies can be employed without in- 
convenience or difficulty. Unfortunately, hospital facilities are not 
always available and, as was true in this series, many individuals may 
have to be treated as out-patients. The cases of the nineteen patients 
who were treated in the orthopaedic Out-Patient Department have been 
summarized in Table II. 

Of the twelve out-patients with acute cases, only one failed to become 
entirely asymptomatic. That patient was from another city and, after 
two weeks of sulfanilamide administration and marked improvement, she 
was advised to continue the drug under the supervision of her family 
physician. One patient in this group was a baby, twenty-one months of 
age, who was cured after receiving only six grams of sulfanilamide over a 
period of eight days. 

Six patients with subacute cases were treated in the Out-Patient 
Department with excellent results. All but one were discharged well. 
In the single instance of limited improvement the patient had slight 
residual stiffness of the joint and was advised to have additional dia- 
thermy, but he apparently felt so much better that he failed to return for 
further treatment. 
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Only one patient with a chronic case was treated primarily with 
sulfanilamide. This individual failed to show any improvement. No 
roentgenographic examination was made, so bone changes may have 
accounted for the apparent failure. The patient had a chronic prostatitis, 
which persisted after the one week of sulfanilamide administration, and 
another course of prostatic massage was recommended. 

Much has been written about the toxicity of sulfanilamide. Allen 
and Short 1 have summarized the most common toxic manifestations as 
headache, dizziness, tinnitus, drowsiness, disorientation, and paraesthesia; 
gastro-intestinal symptoms of nausea, vomiting, and anorexia; skin 
rashes; febrile reactions independent of the disease under treatment; and 
blood-stream changes, including cyanosis, alterations in blood chemistry, 
anaemia, and granulocytopenia. Marshall and his coworkers 10 suggest 
that the last group should be considered idiosyncrasies rather than toxic 
reactions. 

Many of the patients in this series had mild toxic symptoms, and 
in twelve some degree of anaemia developed. Three required blood trans- 
fusions before leaving the Hospital. It is obvious that the side effects of 
sulfanilamide are of sufficient frequency that all patients who are receiving 
the drug should be followed with great care and given periodic blood 
examinations. Routine hospitalization is recommended. 

Of the fifty patients treated with sulfanilamide, 82 per cent, were 
either cured or markedly improved. The end results in each of the clinical 
groups have been summarized in Table III. The best results were noted 
in the acute cases. In this group no complete failures were encountered; 
75 per cent, were discharged well, and an additional 14 per cent, were 
markedly improved. 

The results also were encouraging in the subacute group. Of the 
ten patients, five were cured and three showed marked improvement. 

Unfortunately, only four patients Avith chronic cases were treated 
with sulfanilamide alone. These responded very poorly to the drug, but 
this therapy should be tried in a much more representative series of 
long-standing cases before any definite conclusions can be reached. 

The duration of sulfanilamide therapy varied from three days to 
thirty-three days, with an average of eleven days. Of the patients dis- 
charged well, the average duration of treatment was twelve days. The 
dosage of the drug also showed considerable variation. The total amount 
administered in the cured cases averaged fifty-four and three-tenths 
grams or approximately four and five-tenths grams per day. 

Blood sulfanilamide determinations were lacking in some instances, 
especially in those cases treated in the Out-Patient Department. Curi- 
ously enough, one patient was cured with a blood sulfanilamide of only 
two and eight-tenths milligrams per 100 cubic centimeters, while another 
was only markedly improved, despite a blood sulfanilamide of twenty 
milligrams per 100 cubic centimeters. These cases are further proof of 
the marked variations in individual responses to the drug. Everyone 
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agrees that the blood level, rather than total dosage, should be the index 
of treatment, and in this series the best results appear to have been ob- 
tained in those cases where the blood sulfanilamide reached at least 
eight milligrams per 100 cubic centimeters. 

Supplementary therapeutic measures proved valuable in several 
instances. Casts or splints were used to relieve the acute subjective 
symptoms in nineteen cases, and physical therapy was employed in 
fourteen cases to hasten complete return of function. The rational use 
of these auxiliary measures will be considered in more detail in our 
proposed plan for routine treatment of gonorrhoeal arthritis. 

A small percentage of poor results is inevitable, due to drug sen- 
sitivity and failure of some patients to respond properly to any type of 
therapeutic measures. Because of these anticipated failures, we feel that 
any outline of routine therapy must include adequate provisions for the 
care of these less fortunate individuals. On the basis of the results noted 
in these fifty cases, the following plan of treatment has been adopted at 
this institution. 

As soon as the patient is seen and the full history, physical examina- 
tion, and routine blood studies have been completed, urethral or vaginal 
smears are taken; these are stained by the Gram method and examined for 
gonococci. In the male, if no urethral discharge is present, the prostatic 
fluid is examined for evidence of infection. In the female, the gynecolo- 
gists are consulted about the possibility of salpingitis. In all cases, any de- 
monstrable genito-urinary exudate is cultured for gonococci when possible. 

The involved joint or, in the case of polyarthritis, the most acute 
and easily accessible joint is next aspirated. While preparation for the 
aspiration is being made, the laboratory is notified in order that the media 
may be prepared properly and may be ready for immediate transfer 
of the joint fluid before it becomes cool. A small portion of the joint 
fluid is saved for smears to identify the organism, if possible, and to 
estimate the cellular reaction in the fluid to the infection. 

After the aspiration, a venipuncture is done for the routine blood 
Wassermann and gonorrhoeal complement-fixation reactions. On the 
day of the initial examination, a roentgenogram of the affected joint is taken 
also to determine the presence or absence of bone changes due to the 
infection. 

These diagnostic procedures should rule out all the joint lesions 
exclusive of obscure arthritides that simulate gonorrhoeal arthritis in all 
aspects except the isolation of the gonococcus from the synovial fluid. 
These cases fortunately are rare, but they may account for some of the 
poor responses to sulfanilamide therapy. 

Chemotherapy is instituted without waiting for the joint-culture 
report or for the complement-fixation determination. It has been shown 
conclusively that the best results are obtained with immediate administra- 
tion of the drug. At the same time the acute joints are immobilized to 
relieve acute symptoms. 
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The patient is given one and two-tenths grams (twenty grains) of 
sulfanilamide with an equal amount of sodium bicarbonate every four 
hours until a blood level of at least eight milligrams per 100 cubic centi- 
meters has been reached. If the patient is hospitalized (as is recom- 
mended), a “special chart” is kept by the nursing staff. If treatment 
must be conducted in the Out-Patient Department, the patient is watched 
carefully for any signs of toxicity or of sensitivity to the drug. Daily 
red and white blood-cell counts, hemoglobin determinations, and quanti- 
tative blood sulfanilamide determinations are made in all cases if possible. 
If sulfanilamide is found to be injurious to the patient, it is discontinued 
immediately and fluids are given by oral and intravenous routes to elimi- 
nate the drug rapidly. These unfortunate patients are then subjected 
to the other therapeutic measures which will be mentioned later. 

If the patient tolerates sulfanilamide properly, and if the correct 
blood level is reached without difficulty, the dose of the drug and of the 
sodium bicarbonate is halved. If the blood concentration of sulfanilamide 
continues to rise during the next twenty-four hours, the dose is reduced to 
three-tenths of a gram every four hours with an equivalent amount of 
sodium bicarbonate. This maintenance dose varies with each individual, 
as does the required maximal dose, and may be increased or reduced ac- 
cording to the blood-level indications. After the optimum blood con- 
centration has been reached, the blood determinations are carried out 
every forty-eight hours instead of at daily intervals. 

During the entire period of treatment the genito-urinary and joint 
symptoms are followed closely. In most cases the drug is discontinued 
four days after the complete disappearance of the joint symptoms, 
providing the primary genito-urinary infection does not persist. (The 
average duration of treatment in the cured patients of this series was 
twelve days.) Each patient is followed routinely by a urologist or by a 
gynecologist. No patient can be considered cured until cultures from the 
genito-urinary tract are sterile. In a few instances the associated dis- 
charge will continue after the arthritic complication has subsided. In 
many of these cases the discharge will disappear if the sulfanilamide is 
continued, and in such cases the drug is maintained for at least seven 
days after the genito-urinary tract is apparently negative. Occasionally 
recurrences of the urethritis, salpingitis, vaginitis, or arthritis may follow 
withdrawal of the sulfanilamide. Active chemotherapy should be 
resumed at once in these cases. 

In some cases of gonorrhoea the patients will not respond to sul- 
fanilamide despite large doses of the drug over a long period of time. 
These patients with resistant infections of the genito-urinary tract are 
given the conventional forms of local therapy by the attending urologist 
or gynecologist until cured. 

If no bone changes are noted in the roentgenograms, the drug should 
be continued for from four to six weeks before it is abandoned. How- 
ever, additional therapeutic measures should not be withheld for so long 
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a period of time, because of the danger of progressive joint destruction. 
The following supplementary forms of treatment are employed routinely 
and should safeguard these resistant cases as well as hasten the recovery 
in the more responsive patients. According to this series, 18 per cent, of 
the cases of gonorrhoeal arthritis do not respond well to sulfanilamide. 

Immobilization of the affected joints during the acute stage of the 
disease, as recommended by Bennett 3 , is used if the subjective joint 
symptoms warrant it. A splint, skin traction, or a bivalve cast may be used, 
but should be constructed so that the joint may be inspected daily. The 
joint is immobilized only during the phase of acute, distressing symptoms. 

If, after from four to eight days, the joint does not respond satis- 
factorily to the sulfanilamide therapy, air injection of the joint is com- 
bined with the chemotherapy. Bohlman 4 has described the technique 
of this procedure in great detail and has shown that it protects the joint 
surfaces, relieves acute distress, and hastens recovery in many cases, if 
carried out properly. 

Additional measures which have been shown to be of considerable 
value in gonococcal infections, especially in the chronic types, are in- 
travenous injection of mercurochrome and hyperpyrexia. Young, Colston, 
and Hill 12 have outlined the most efficacious plan for the administration 
of mercurochrome. Culp 7 has reviewed twenty-nine cases of gonorrhoeal 
arthritis treated with intravenous injections of 1-per-cent, mercurochrome 
and found that in 69 per cent, the patients were cured or markedly im- 
proved. The results in the chronic cases paralleled those in the acute 
and subacute cases. While intravenous mercurochrome is often rapidly 
effective, sulfanilamide therapy is simpler. When the latter is not 
tolerated, mercurochrome may be employed with great benefit. Hench 8 
tabulated the results with hyperpyrexia in 143 acute and chronic cases 
and noted 72 per cent, cures. 

About one week after the acute joint signs and symptoms have 
disappeared, physical therapy in the form of baking, massage, diathermy, 
gentle active and, later, passive motion is added, if necessary, to enhance 
the complete return of function to the joint. 

The roentgenograpliic examination is repeated at the end of the 
course of treatment, and all patients are instructed to return two months 
after discharge for a check-up examination. The primary objective m 
any therapeutic program should be complete restoration of normal joint 
function. 


SUMMARY 

In gonorrhoeal arthritis, sulfanilamide promises to be the most 
efficacious form of therapy, but in another paper 7 we have shown that 
intravenous mercurochrome also may be of great value. 

A group of fifty patients, treated with sulfanilamide on the Hospital 
wards and in the Out-Patient Department, have been analyzed, and 82 
per cent, have been found to be cured or markedly improved. 
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The best results have been obtained in the acute cases and in those 
instances where the blood sulfanilamide has reached at least eight 
milligrams per 100 cubic centimeteis. 

A practical plan for routine treatment of all cases has been proposed, 
including minoi forms of supplementary therapy which will be especially 
valuable in the small number of cases in which the response to chemo- 
therapy alone is unavoidablj 1 ' poor. 
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DISLOCATION OF THE LESSER MULTANGULAR 


Report of a Case 

BY THOMAS H. PETERSON, M.D., BOSTON, MASSACHUSETTS 
Assistmg Visiting Surgeon, Boston City Hospital 

Mr. K., a machinist, was struck by an automobile on December 5, 1935. He suf- 
fered severe pain in the right wrist, but roentgenographic examination at a local hospital 
revealed no fracture or evidence of dislocation. The patient refused to stay in the hospi- 
tal and was treated at home. On January 4, 1936, he was referred to the author, because 
of pain and inability to use the wrist. 

At that time examination of the wrist showed the following: The hand was held in 
slight palmar flexion and was very swollen. On palpation of the proximal row of bones 
no abnormality was noted except a certain amount of swelling in the wrist. Palpation 
over the distal row gave a feeling of considerable thickening at the bases of the first, 
second, and third metacarpals. Tenderness was marked over the base of the first meta- 
carpal and in the region of the navicular. Tenderness was also noted in the anatomical 
snuffbox. Motion in the injured wrist was present as follows: extension of 35 degrees, all 
of which seemed to be in the proximal row; flexion of about 25 degrees; ulnar deviation of 
25 degrees; no radial deviation. In closing the hand all motions of flexion were limited. 
There was a lack of ability to open and to close the fingers, the attempt being accompa- 
nied by pain in the wrist. When forceful pressure was applied to the distal row of carpal 
bones, pain was especially noted in the index and second fingers. 

After several roentgenographic examinations had been made, the following report 
was submitted on January 10, 1936: “Stereoscopic anteroposterior and special oblique 
films were made of both wrists for comparison. These films show the dislocation of the 
lesser multangular. In the stereoscopic films the lateral edge of this bone appears to be 
displaced backward and proximally over the back of the navicular. The greater mul- 
tangular has been displaced somewhat forward and inward into the space left vacant by 
the partial backward luxation of the lesser multangular. There is some roughening of the 
edge of the greater multangular, and there is a very small loose chip just back of the 
carpus.” The patient’s hand was put in a plaster cast in a slight cock-up position during 
this period of roentgenographic examination. He had considerably more comfort follow- 
ing the application of the cast. 

The patient was sent to the hospital on January 22, 1936, where an operation for the 
removal of the lesser multangular was performed through a two-inch incision over the 
base of the second metacarpal on the back of the hand extending upward on the wrist. 
The soft tissues were retracted, and the dorsal carpal ligament was cut sufficiently to al- 
low exposure. The position of the lesser multangular was identified by the tendon of the 
extensor carpi radialis longus, which is inserted into the base of the second metacarpal 
and which should lie just distal to the position of the lesser multangular. This tendon 
was found to be stretched and firmly attached, and there seemed to be a tendency for the 
tendon to pass over a bony prominence. The abductor pollicis longus and the extensoi 
pollicis brevis were retracted to the radial side, and the extensor carpi radialis longus v as 
retracted to the ulnar side. The bone was found to be in three fragments, which lay m a 
horizontal position as compared to the normal perpendicular position. The bone was dis 
sected out of the wrist and removed in three pieces. As soon as this was accomplished, 
all of the motions of the wrist, which previous to this time had been limited, were veij 
much freer, so that a nearly normal range could be obtained. The soft tissues were a 
lowed to fall into place, and the dorsal carpal ligaments were sutured. The soft tissues 
closed without drainage, and a plaster cast was applied with the hand in a cock-up position. 

200 THE JOURNAL OF BONE AND JOINT SURGI-R ' 1 






202 


T. H. PETERSON 


The patient left the hospital on the seventh day, feeling much improved and having 
more motion in his fingers than he had had prior to the operation. The sutures were 
removed on the tenth day; the cast, in three weeks. At the time of the removal of the 
cast, motions of the fingers were practically normal and painless. There was much im- 
provement in flexion and also in extension of the wrist. Ulnar deviation of the wrist 
was normal, but radial deviation was 50 per cent, of normal. 

The patient at present is employed as a painter. He has normal extension, flexion, 
and ulnar deviation, as well as 75 per cent, of normal radial deviation. 

There is a natural tendency for the lesser multangular to dislocate to the posterior 
side, because the posterior surface of this bone is larger than the anterior surface. Roent- 
genograms in July 1939 revealed that the greater multangular had, to a great extent, in- 
vaded the position of the lesser multangular, which had resulted in some weakness of the 
thumb. 
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SYPHILITIC OSTEOMYELITIS 

BY H. A. THOMASON, M.D., AND A. MAYORAL, M.D., NEW ORLEANS, LOUISIANA 
From the U. S. Marine Hospital, New Orleans 

Syphilis of the bone may be congenital, but it is more often a disease 
of adults between the ages of twenty and forty. It is a secondary or 
tertiary phenomenon and is seldom seen before two years following the 
infection, although syphilitic periostitis has been described as occurring 
synchronously with the primary sore or from two to fifteen weeks after- 
ward. It usually affects the shafts of the long bones or the outer table 
of the skull. In the majority of the cases the predominant changes are 
periosteal, and there is bone hyperostosis. Roentgenographically, the 
affected bone shows marked periosteal changes; it assumes a characteristic 
spindle shape, and the outline of the medulla becomes obliterated. In 
old cases, gumma, in the form of localized lesions, may be seen, or small 
sequestra may even form. In fact, when syphilis invades bone, the 
resulting roentgenographic appearance may simulate that of any bone 
lesion, and the diagnosis is doubtful until a biopsy is done. 

Gummatous osteomyelitis in adults leads to an extensive change in 
bone dependent upon bone destruction and new-bone formation, in which 
destruction generally predominates, and produces very irregular areas 
with mottling. The following case report supports this. 

A. L., male, aged forty-three 
years, colored, was admitted to the 
U. S. Marine Hospital on October 
1, 1937, complaining of pain in the 
legs. He denied having had penile 
lesions and stated that he had been 
in good health prior to his present 
illness, which had begun in 1931. 

At that time his neck had become 
stiff and painful, and there had 
been a cracking sensation on mo- 
tion. The condition had become 
gradually worse, the neck being 
absolutely stiff at the time of 
admission. In 1932 he had no- 
ticed similar symptoms in the left 
arm, but these did not progress. 

Three years later he had noticed 
several haid lumps on the outer 
surface of the sternum; these grew 
and receded alternately, occasion- 
ally becoming painful and tender. 

The patient had lost twenty 
pounds in the past year. He had 
never been treated for syphilis. 
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Fig. 1 

The skull shows extensive osteoperiosteal 
changes with marked bone sclerosis intermingled 
with bone rarefaction of the upper vertebrae. 
There is thickening of the exterior table of the 
posterior portion of the dome. The sternum also 
shows similar changes. 
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Physical examination on admission revealed stiffness of the neck, bone tumors of the 
sternum, and marked roughness of the bone at the crest of the ilium. An old penile 
scar, shotty epitrochlear, posterior cervical, and inguinal glands, and marked limitation 
of motion of the spine were also noted. 

Laboratory findings were as follows: 

Red blood cells — 3,000,000 
Hemoglobin — 52 
White blood cells — 7,400 

Lymphocytes — 32 per cent. 

Monocytes — 6 per cent. 

Eosinophiles — 4 per cent. 

Neutrophiles — 58 per cent. 

Blood calcium— 11 milligrams per 100 cubic centimeters 
Blood phosphorus — 3 milligrams per 100 cubic centimeteis. 

The blood Wassermann reaction was strongly positive, and the Kahn test was 4 plus. 
The spinal Wassermann reaction was negative. There was a trace of globulin, and the 
cell count was 2. Urinalysis showed a moderate amount of pus cells. 

The diagnosis of syphilitic osteomyelitis was made on the roentgenographic findings 
(Figs. 1, 2, 3, and 4) and confirmed by biopsy on October 13, 1937. The pathological 
report on the section of bone removed from the sternum (Fig. 5) was as follows: “The 
material submitted consisted of bone. The cancelli showed irregular erosion, rarefac- 
tion, and necrosis. Some showed hyperostosis and sclerosis. An occasional newly 
formed spicule was found. The marrow spaces were filled with fibrosing and fibroblastic 
granulation tissue, which presented a granulomatous appearance. It was densely 
infiltrated by plasma cells and fewer lymphocytes. In some marrow spaces the granula- 
tion tissue showed beginning or advanced caseous necrosis. In areas the entire tissue 
was represented by caseous amorphous material. An occasional spirochete morphologi- 
cally compatible with treponema pallidum was demonstrated.” 

The patient received antiluetic therapy, consisting in the administration of ars- 
phenamine bismuth and potassium iodide. On December 16, 1937, he was transferred 



Fig. 2 

Marked osteopei iosteal changes are seen in the iliac poitions of the innomma e 
bones. Extensive sclerosis and rarefaction are present. 
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to a Veteians’ Hospital for further antiluetic treatment. When last seen on January 29, 
193S, he had no pain, was able to move the head through an arc of about 70 degrees, 
and could also flex the back to some degree, which showed marked improvement. 



Fig. 3 

There is more or less diffused sclerosis of the right clavi- 
cle. The sixth rib on each side shows expansion of the 
bone at its vertebral extremity. The first rib on the right 
shows bone sclerosis. 



Fig. 4 

A localized area 
of marked periosteal 
changes is present 
in the upper half of 
the right femur. 
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Iii this case the roentgenographic diagnosis of syphilis was based 
not on any one typical finding, but on the diversity and widespread dis- 
tribution of the lesions. This diagnosis was confirmed by biopsy. 

In the treatment of patients with osseous lesions, the first injection 
of arsplienamine is often followed by an intense exacerbation of pain, 
which lasts from twelve to twenty-four hours. In most instances this 
exacerbation is in turn followed by prompt relief from pain, and the pa- 
tient is symptom-free, perhaps for the first time in months. This is the 
usual course of events when the lesion is periosteal only; if the whole bony 
structure is involved, disappearance of symptoms may be much more 
gradual, requiring days or even weeks. Little or no objective change 
takes place in the osseous lesions; deformity is usually due to the deposi- 
tion of new bone, which treatment will not remove. The objectives of 
treatment are, then, the healing of the lesions, the avoidance of progres- 
sion of the disease or relapse, and the prolongation of life. If these aims 
are accomplished, the clinical outcome of treatment may justly be con- 
sidered as satisfactory. 

As in all other types of syphilitic infection, the patient should be 
kept under observation indefinitely. Repeated physical surveys, with 
special emphasis on examination of the heart and aorta, should be carried 
out as long as the patient lives. 
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BY GEORGE L. BEATTY, SAN FRANCISCO, CALIFORNIA 
Captain, Medical Corps, U. S. Army 

AND C. A. RUSSELL, SAN FRANCISCO, CALIFORNIA 
First Lieutenant, Medical Corps Reserve, U. S. Army 

From the Surgical Service, Lettcrman General Hospital 

Tuberculosis of the bones is a common condition, but tuberculosis of 
the flat bones, particularly those of the skull, is, though an uncommon 
condition, by no means a rare one. 2 The flat bones of the vault of the skull 
comprise about 1 per cent, of all bone tuberculosis. Less than 250 cases 
have been reported in the literature, and 50 per cent, of all the cases re- 
ported have occurred in children under the age of ten. Seventy-five per 
cent, of the cases have occurred in patients under twenty years of age. 
The incidence decreases as age increases. 

Males are probably more commonly affected, because of trauma 
which is believed to be an etiological factor. There is rarely a manifesta- 
tion of a serious general tuberculosis, although it is almost always second- 
ary to other lesions. The lungs, the lymphatics, and bones other than 
the flat bones are the common foci. The posterior cervical lymph glands 
are most frequently the primary focus, the tonsils being the portal of 
entry. Infection is usually blood borne from distant foci, and the initial 
localization is in the cancellous bone of the diploe. The frontal and 
parietal bones are most commonly affected. Since the flat bones of the 
vault of the skull contain only a small amount of cancellous bone, the 
explanation for the rarity of such lesions is apparent. In the majority 
of cases the process extends first to the inner table of the skull, then to the 
outer table, and finally perforation occurs, with or without sequestration, 
depending upon the rapidity of bone destruction. A cold abscess forms 
at the site of the perforation, and the soft parts, which become elevated 
by pressure, may rupture spontaneously. Subsequent fistula formation 
occurs. These lesions may be single or multiple, but they are always a 
part of the whole disease process. Single perforations are more common. 
The initial symptoms of this condition are usually vague. Generally, 
however, localized tenderness and headache are present, followed by 
swelling of the soft tissues. For this reason, diagnosis is not made until 
perforation has occurred. Roentgenograms reveal the presence of a 
punched-out defect, definitely circumscribed by normal boned This 
finding is characteristic. Search should be made for the primarj ocus. 
It has been noted that the diaphyses of the long bones not infrequently 
show an associated tuberculous involvement. 1 Additional information 
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may be gained from guinea-pig inoculation with material from the abscess, 
from direct smears, and from tuberculin tests. 

In the differential diagnosis such conditions as gumma, acute or 
chronic osteomyelitis, osteosarcoma, cephalohematoma, hydatid cyst, 
and other tumors are to be considered. The prognosis depends on the 
extent of the tuberculosis elsewhere in the body and upon the type of 
bone lesion present. The prognosis is good if the lesion is circumscribed 
and if the general condition of the patient is good. The proper treatment 
is prompt radical surgery with removal of all diseased tissues. 

Essential features of tuberculosis of the flat bones of the vault of 
the skull have been summarized from the work of Straus, 3 who, in 1933, 
completely reviewed the literature and presented three cases of his own. 

We wish to report a case which presents some of the characteristics of 
this condition. 


REPORT OF CASE 


D. A. G., a soldier, thirty-six years of age, was admitted to the Letterman General 
Hospital, on August 29, 1939. He had been entirely well until seven weeks prior to 
admission, when he had begun to have sharp, intermittent, left temporal headaches, 
which originated in the left supra-orbital region and radiated backward to the left tem- 
poroparietal region. The pain was of short duration, but it was extremely severe while 
it lasted. Such headaches continued for about a month before the patient noticed an 
area of localized tenderness over the vertex of the skull, located in the parietal region, 
slightly to the left of the mid-line. A small mass then appeared. As this mass became 
larger, local pain and headache over the left side of the head increased. On August 26, 
1939, or three days prior to admission, the patient consulted a doctor, who incised the 
scalp over this mass and evacuated some thin purulent material. This procedure re- 
lieved the headache, but localized tenderness about the wound persisted. There was 
no history of trauma prior to this illness. 

The family history was essentially negative. The patient’s past history revealed 
that three years prior to admission he had had an abscess in the soft tissues over the 


proximal end of the left fibula and a similar one over the proximal end of the right tibia, 
both of these abscesses had been incised. Each had appeared spontaneously without 
previous trauma, and each had healed about two weeks after incision. The patient 
had had measles and mumps in childhood and influenza at fifteen years of age, and had 
recovered from these diseases without complications. The tonsils had been removed in 
1935, because of frequent sore throat during the preceding year. The patient’s general 
health had always been excellent. There was no history of loss of weight, cough, sputum, 
night sweats, or pleurisy. 

Physical examination revealed a well-developed and well-nourished white male, 
apparently in excellent health. His weight was 160 pounds and his height, seventy-one 
inches. The temperature on admission was 99.4 degrees Fahrenheit; the pulse rate, 84, 
and the blood pressure, 120/75. There was an incised wound of the scalp, four centi- 
meters in length, running parallel to and two centimeters from the mid-sagittal line m 
the parietal region. There was a moderate amount of purulent drainage from tins 
wound. By retraction of the wound, the skull could be satisfactorily examined under 
direct vision. A round circumscribed defect, one centimeter in diameter, was seen m 
the left parietal bone slightly to the left of the mid-line. The posterior cervical giant s 
were somewhat enlarged, discrete, and non-tender. The tonsils were missing. T«o 
irregular scars were seen over the proximal ends of the lower legs: one located over 1 
head of the left fibula; the other, over the anterior surface of the right tibia. 1 hese scan 
were non-adherent, and there was no palpable associated bone defect. 
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The differential blood analysis was as follows: 

Red blood cells — 5,210,000 
Hemoglobin — 85 (Dare) 

White blood cells — 6,750 

Polymorphonuclear neutrophiles — 68 per cent. 

Lymphocytes — 28 per cent. 

Monocytes — 2 per cent. 

Eosinophiles — 2 per cent. 

The urine was normal. Blood serology (Kahn and Wassermann) was negative. The 
sedimentation rate was thirty-five millimeters in one hour. Repeated smears made from 
the scalp wound showed many acid-fast bacilli. The Mantoux test was strongly positive. 

Roentgenograms of the skull revealed a sharply defined defect in the left parietal 
bone slightly to the left of the mid-sagittal suture. This defect was one centimeter in 
diameter, and its margins showed bone of normal appearance. Roentgenographic 
studies of the lungs and of the upper tibiae and fibulae were negative. 

A diagnosis of tuberculosis of the left parietal bone was made. The clinical course 
while in the Hospital was uneventful. The discharge from the scalp wound lessened 
considerably; granulation tissue appeared and extended outward from the bone defect, 
undermining the scalp. Pulsations synchronous with the pulse were noted in the defect 
in the parietal bone. The temperature ran an irregular course, but never exceeded 99.4 
degrees Fahrenheit. The pulse rate remained within normal limits. The posterior 
cervical lymph nodes diminished in size considerably, and, at the time of the patient s 
transfer from this Hospital, they were barely palpable. The scalp wound was dressed 
daily, and an effort was made to keep this wound clean as a preparation for surgical 
removal of diseased tissues, which will probably be carried out at a later date. 

Under existing Army Regulations, all military patients with any form of tuberculosis 
are hospitalized in Fitzsimons General Hospital, Denver, Colorado. This patient was 
transferred to that Hospital for further observation and treatment on September 23, 
1939. 

Prognosis in this case should be good, since this is apparently a soli- 
tary lesion and the health of the patient is excellent. 
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AN ADHESIVE STRAPPING FOR SPRAIN OF THE ANKLE * 

BY WALTER I. GALLAND, M.D., NEW YORK, N. Y. 

Associate Orthopaedic Surgeon , Lenox Hill Hospital and Hospital 
for Joint Diseases, New York City 

Although commonly considered a minor injury, sprain of the ankle 
looms as a very definite problem which confronts the average physician. 
The disability engendered by this injury is the source of very considerable 
economic loss to patients, when the frequency of the injury is considered. 

The ankle is an extremely vulnerable joint, partly on account of its 
anatomical construction and partly because of the additional insecurity 
imposed upon it by poorly designed footwear. Although properly speak- 
ing the ankle joint comprises solely the articulation between the tibio- 
fibular mortise and the talus, from a practical standpoint, it must be 
considered to include the train of joints which are interposed between the 
leg and the foot; and, from the standpoint of the average sprain, the joints 
lying below and anterior to the talus are most involved in the mechanism 
through which the so-called ankle is wrenched. The ankle joint proper is 
concerned almost entirely with the motions of dorsiflexion and plantar 
flexion, which are not commonly involved in the average sprain. The 
motions of adduction-supination and, less often, of abduction-pronation 
are involved in the production of this injury. These are primarily mo- 
tions taking place in the subtalar articulations and, therefore, they involve 
the calcaneum. It can be roughly stated that as the calcaneum goes, so 
goes the foot. 

The mechanism of the average sprain is rotation of the calcaneum, 
due to a misstep or to unexpected unevenness of terrain, either in the 
direction of supination or of pronation to such an extent that the thrust 
of the body weight falls upon the lateral ligaments of the ankle joint, — 
that is, either the calcaneofibular ligament in the case of supination of the 
heel or the calcaneotibial ligament in the case of pronation of the heel. 
The sprain itself is caused by stretching or tearing these ligaments. It is, 
therefore, imperative in treating a sprain that the stabilization of the 
calcaneum in such a position as to relieve ligaments which have been over- 
strained or torn from any possible stress be considered as the prime 
indication. The immobilization of the calcaneum against lateral move- 
ments is necessarily an important factor in the treatment of sprain. It 
is not essential that the calcaneum be fixed in complete pronation or in 
complete supination in the case of inversion sprain or of eversion sprain, 
respectively. However, if treatment is to be ambulatory and relatively 
painless, it is essential that the position of the calcaneum be fixed in such a 
manner as to avoid anj 7 ’ stress upon the injured ligamentous structures. 

*From the Orthopaedic Sendees of Charles H. Jaeger, M.D., Lenox Hill Hospital, 
and Isadore Zadek, M.D., Hospital for Joint Diseases. 
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The boot strapping introduced by Dr. Virgil P. Gibney has long been 
an almost universally accepted standard dressing for the ambulatory 
treatment of these injuries, and the strapping herein described was de- 
veloped as a means of increasing the effectiveness of the Gibney strapping 
in controlling lateral motions of the calcaneum. 

This system of strapping, which has been used over a period of twelve 
years or more, aims to lock the calcaneum in a fixed position, which can be 
determined by the operator according to the necessities of the case. In 
an ankle which has been subjected to an inversion (supination) sprain, the 
calcaneum can be fixed in any degree of eversion (pronation), or in the rare 
double sprain, in which the ankle executes excessive motions in both di- 
rections, the calcaneum can be locked by this strapping in mid-position. 
So held, the ligaments which have been injured are spared from active 
strain, and function of the foot is possible almost immediately. 

APPLICATION OF STRAPPING 

The hair should be shaved from the foot and from the lower third of 
the leg. A pad of thin felt or flannel, somewhat wider than the tendo 
achillis and about four inches long, is cut and glued with some type of skin 
varnish to the skin posteriorly over the tendo achillis. The skin of the 
foot and lower third of the leg is painted with tincture of benzoin in order 
to diminish the possible adhesive dermatitis. Two lengths of one-inch 
adhesive strapping are then cut. The greater of the two lengths is meas- 
ured from the outer aspect of the leg about eight inches above the malle- 
olus, around the plantar aspect of the heel, to a point on the leg eight 

inches above the me- 
dial malleolus. -Ap- 
proximately eight such 
lengths are necessary 
for an average strap- 
ping. The shorter 
straps are measured 
from the distal third 
of the fifth metatarsal 
bone on the outer as- 
pect of the foot, around 
the heel, and then 
obliquely under the 
sole of the foot to the 
starting point. Ap- 
Sketcli illustrating the method of maintaining the de- proximately fifteen 
sired position of the foot in relation to the leg for applying * 
the strapping. The flexion is essential in order to relax such straps are ne 
the gastrocnemius group of muscles, thus permitting the gary. The patient sits 
foot to come into a right-angle position with the leg. In . ' , . , flpxed 

this illustration the gauze loop is applied in a manner With the Knee - 
which will produce a moderate degree of pronation. If a to a right angle Ui 
position of supination is desired, the loop should be placed in v the 

around the great and second toes. order to reia. 
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A: In order to prevent the chafing of the heel by the adhesive strapping, it is 
desirable to glue a thin strip of felt or of heavy flannel over the tendo achillis. 
Some type of non-irritating skin varnish or liquid adhesive is used to fasten this 
strip in position. 

B: The relation of the two initial straps to the bones of the foot is illustrated. 

tendo achillis, and lie holds the foot in the position elected by the operator 
with the assistance of a gauze bandage looped around the toes in such a 
manner as to exert traction in the desired direction (Fig. 1). 

The two initial straps of the dressing are laid on in precisely the man- 
ner used in the Gibney boot, — that is, the first strap (a long strap) extends 
around the heel from the lower third of the leg parallel to the course of the 
fibula and sufficiently posterior to pass over or somewhat behind the lateral 
malleolus. The second strap (a short strap) extends from the distal third 
of the fifth metatarsal bone to the distal third of the first metatarsal bone, 
thus crossing the first strap at right angles (Fig. 2, B). The straps are 
put on with the major tension in the direction in which fixation of the cal- 
caneum is desired. The next step is the application of a series of straps, 
which constitutes the important phase of the dressing. Three sets of 
three straps each are interlocked, so as to control effectively any lateral 
motion of the calcaneum. The first of these straps is a long longitudinal 
one. This strap is laid upon the leg with a forward inclination of 10 de- 
grees from the first longitudinal strap already applied, and overlaps this 
strap about one-half its width as it rounds the foot. If the successive 
longitudinal straps are also applied with this inclination from the immedi- 
ately preceding strap, it will be found that each adhesive strap will pass 
around the foot and up the opposite side of the leg with the same 10-degree 
inclination from the preceding strap (Fig. 3, .4). 

Following the placing of the longitudinal strap just described, a pair 
of the shorter straps is applied in an interlocking fashion, so as to incorpo- 
rate the heel in a system of straps, which will effectively immobilize it 
against any lateral or medial motion. The first strap is applied overlap- 
ping the preceding transverse strap by one-half of its width. The side of 
the foot from which this strap is started will depend upon whether the 
operator wishes to pull the foot into pronation or into supination. The 
strap is started parallel to the preceding strap, but, when it is brought 
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A: The forward inclination of the successive longitudinal straps is illustrated. This 
inclination is necessary in order to have the straps conform naturally to the contour of 
the foot without wrinkling. 

B and C: The interlocking of the first pair of horizontal straps is illustrated. The 
dotted lines indicate the location of the strap as it rounds the opposite side of the foot. 
It is the interlocking of these straps which produces the immobilization of the sub- 
astragalar articulations. 

around the heel, instead of being continued directly forward toward the 
toes, it is carried obliquely downward to the plantar aspect of the foot, 
and terminated on the sole of the foot a short distance from the point at 
which it was started (Fig. 3, B). A second short strap is then applied in a 
similar manner, beginning, however, on the side opposite to that on which 
the first strap of this pair was started. This strap will cross the heel di- 
rectly over the preceding strap, and, if continued obliquely over the sole of 
the foot, will interlock with the preceding strap. It is this interlocking of the 
straps which confines the heel in such a manner as to prevent lateral motion. 

A succession of 
straps — one longitu- 
dinal strap followed 
by two interlocking 
transverse straps are 
thus applied in rota- 
tion, until the heel is 
completely confined. 
Usually a series of 
three such sets of 
straps are necessary 
to fix the heel effec- 
tively, but occasion- 
ally on a large foot a 
greater number will 
be required. The ap- 
pearance at this stage 
is shown in Figure 4> 
A, B, and C. 
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The strapping as it appears after the application of the 
three successive pairs of interlocking straps. It will be 
noted that the straps interlock on all three aspects of the 
foot, a feature which gives the dressing its stability. 
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The dressing is completed by applying a series of straps which sur- 
round the forefoot and the lower third of the leg. The transverse straps 
no longer pass obliquelj'- around the heel, but are brought directly around 
the ankle and the lower third of the leg, as illustrated in Figure 5, A. It 
will be of some service in applying these straps with uniformity to note 
that as the bulge of the calf increases, the strap should be placed upon the 
skin with a downward inclination, this inclination becoming greater with 
the increase in the bulge of the calf. By doing this, it will be possible to 
place an encircling strap around the leg, so that its ends are in accurate 
contact, thus contributing to the smoothness of the dressing. The com- 
pleted strapping is illustrated in Figure 5, B, C, and D. In order to secure 



A: The manner of completing the strapping is illustrated. In order that the 
circular strappings should begin and terminate at the same level, the downward 
inclination which is indicated by the arrow must be employed. This inclination 
should increase as the bulge of the calf increases. 

B, C, and D: The finished strapping as seen from the plantar, medial, and 
posterior aspects of the foot. 

a uniform cohesion of the dressing, it is desirable to cover the strapping 
with a well-applied gauze bandage. 

It will be noted that the strapping completely encircles the foot, 
which will probably give rise to considerable doubt among the readers 
as to whether this is a safe dressing from the standpoint of circulatory 
compression. It can be stated, however, on the basis of long experience 
with this dressing, that, provided the straps are applied with uniform ten- 
sion and in such a manner as to avoid wrinkling, the dressing is safe even 
when used upon a freshly sprained ankle. 
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A SIMPLE BRACE FOR THE TREATMENT OF 
PIGEON-TOE IN CHILDREN 


BY I. H. MASERITZ, M.D., BALTIMORE, MARYLAND 

From the Department of Orthopaedic Surgery , Johns Hopkins 
Hospital and University, Baltimore 

The treatment of pigeon-toe is beset with difficulties which often 
cannot be overcome by conservative methods of correction. The princi- 
ple underlying these methods aims at forced toeing-out and fails to take 
into consideration the various major abnormalities responsible for the 
deformity. The etiology of pigeon-toe — whether the deformity is the 
result of metatarsus varus, of torsion of the tibia, or of other underlying 
factors — requires no detailed consideration. It will suffice to recall that 
these deformities are frequently associated with a pronation of the heel. 
The treatment in these instances must, therefore, tend to overcome two 
opposite forces, — pronation of the heel and supination or simple toeing-in 
of the forefoot. 

A simple brace, embodying some of the principles of an arch support, 
is employed by the author in cases of pigeon-toe associated with pronation 
of the heel. The brace will correct the abnormal attitude of the forefoot, 
adduct the heel, and correct the gait. Experience with this brace is based 
on ten severe cases. A larger series with lesser degrees of deformity, 
which might have responded to other methods of treatment, are not taken 
into consideration. 


CONSTRUCTION OF BRACE 

A plaster mold or imprint of the foot is made. The length of the 
brace is equal to the distance measured from immediately below a line 
drawn across the level of the metatarsophalangeal joints to another line 
parallel to the posterior aspect of the heel. The width of the plate is 
equal to the width of the sole of the foot. 

The material used is a fourteen-gauge aluminum. The pattern of 
the brace is similar to an arch support with a low' side flange. The inner 
aspect of the support is so constructed that the maximum point of eleva- 
tion — that is, the apex of the longitudinal arch (Fig. 1) — measures one- 
half of an inch or less. This elevation tapers forward and backward, 
approaching zero at the forward end of the support, and amounting to 
three-sixteenths of an inch at the anterior level of the heel. The outer 
aspect of the support is also elevated. The apex ( b ) of this curve measuies 
three-quarters of an inch and lies immediately behind the metatarsa 
elevation. The curve tapers forward from the apex, approaching zero at 
the forward end of the support, and sharply backward, becoming fi' c ' 
sixteenths of an inch at d, a distance equal to that from the apex to the 
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Posterior 

Fig. 1 

Pigeon-toe brace: n-a', level of metatarsal apex; b, apex and b-b', level of apex of outer longitudinal elevation ; c', apex and c-c', level of 
apex of inner longitudinal elevation; d-d’, level of posterior point d; e-e’, level of anterior border of heel. 



218 


I. H. MASERITZ 


anterior border of the outer longitudinal elevation. It becomes zero at 
the forward end of the heel. The anterior elevation (Fig. 1) is limited to 
the fourth and fifth toes. The completed brace is covered with. thin 
leather, so as to avoid pressure. 

DISCUSSION 

The foot must be properly fitted with a moccasin type of shoe, which 
conforms to the shape of the corrected foot more readily than do other 
types of shoes. A small metal cleat is applied to the heel of each shoe at 
the point of greatest pressure, since the corrections cause a rapid wearing 
down of the shoe heels. 

The child can usually tolerate an outer elevation of three-quarters of 
an inch. The brace is worn for one hour the first day, and its use is in- 
creased one hour daily, so as to avoid a sudden severe correction. An 
immediate complete correction of gait is obtained in most instances with 
an elevation of three-quarters or thirteen-sixteenths of an inch. In very 
severe cases of pigeon-toe the immediate correction will be incomplete, 
but the foot should show at least 80 per cent, improvement. Failure to 
obtain this amount of improvement is an indication of improperly con- 
structed braces. The length of time required to bring about a permanent 
correction varies from one to several years, depending upon the severity 
of the case. New braces should be fitted at nine-month intervals. Over- 
correction of the deformity is desirable and will follow after a variable 
period of time. 

In addition to overcoming the toeing-in, the brace is an adjunct in 
correcting the associated deformities. It has many advantages over other 
methods of treating pigeon-toe. Club-foot or reversed shoes in cases of 
metatarsus varus are not necessary wdien the braces are employed. 
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THE ARTIFICIAL LANDMARK IN BONE SURGERY 

BY "WILTON H. ROBINSON, M.D., PITTSBURGH, PENNSYLVANIA 


The use of markers on the body as guides in the taking of roentgen- 
ograms and in surgery has been common for many years. Skin clips and 
other metal markers, as well as iodine or dyes, have been employed, but 
no particular technique has been generally accepted as standard. 

The method herewith described has been found very satisfactory 
over a period of many 
years. It is particu- 
larlj r valuable in the 
preparation of pa- 
tients for open reduc- 
tion of fractures ; it is 
also used routinely in 
connection with cases 
of bone cysts, local- 
ized osteomyelitis, etc. 

A strong alco- 
holic solution of bril- 
liant green * in a 
bottle having a wire 
applicator, with a 
small cotton swab on 
its lower end and its 
upper end inserted in 
the under side of the 
cork, and a few flat- 
tened BB shots are 
all the equipment required. The skin over the area to be identified at 
operation is marked by a dot of the dye. Immediately over the spot a 
flattened shot is placed and held in position by a small piece of adhesive 
plaster. True lateral and anteroposterior roentgenograms are then taken. 

Since the spot of dye is not washed away by the skin preparation, it 
serves, at operation, as the identifying skin mark corresponding to the 
shadow of the shot on the roentgenogram. Even when the site of opera- 
tion is closely draped, it is possible, by a relatively small incision, to 
expose the point on the bone to be attacked. 

* The use of brilliant green as a skin marker has been suggested before, but a careful 
search through The Quarterly Cumulative Index Medicus has failed to reveal the article. 



Fig. 1 


Roentgenograms showing use of the artificial landmark. 
Closed reduction in this case was impossible because of in- 
terposition of fibrous tissue, which surrounded the upper 
fragment of the radius like a cot on a finger. 
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SUMNER MEAD ROBERTS, A.B., M.D., F.A.C.S. 

1S9S-1939 

“ It is a great thing to achieve peace between two men who quarrel. It is a greater 
thing to make peace between your body and spirit.” * Young as he was, Sumner 
Roberts had achieved this “greater thing”, and his death by accident on November 19 
has brought deep sorrow to those with whom he lived closely and to those whom he 
served v, ith fidelity, integrity, and a skill tempered by wisdom. 

Born in Dedham, Massachusetts, on January 25, 1S98, the son of the eminent lawyer, 
Odm Roberts, and Ada (Mead) Roberts, he attended the public schools and later 
p» **paied for college at the Country Day School in Newton. At this famous pioneer 
s< hool he a member of the Student Council and of the football, baseball, and track 

bain* The year before he entered Harvard College in 1917 he spent at the Mesa 
N hool m Phoenix, Arizona. In his first year at Cambridge he was a member of the 
1 i • -dimaii football and baseball squads. Then the Great War called him and he elected 
t hi Naval Sendee. As a preliminary training he shipped as a member of the crew on a 
fNouth American cargo boat, and on liis return entered the Naval Reserve Corps and was 
ommi'-ioned Ensign in the United States Navy. He was honorably discharged soon 
• ltd the Aimistice and resumed his academic studies at Harvard. In the summer of 
Pd'i, love of adventure and of the great spaces induced him to travel in company with 
Cl, ole' Thorndike to Hawaii. These students lived on the volcano of Kilauea and 
'Cm oil a« a-sistants to Prof. Jaggar, who was engaged in a study of the volcano’s crater. 
I i pi tmg special courses in zoology and biology, he was graduated from Harvard with the 
i hi«s of 1921. 

There followed four happy, hard-working, successful years at the Harvard Medical 
School, two years of surgical internship under Dr. Eugene H. Pool at the New York 
Hospital, and two more years of special training in orthopaedic surgery in the post- 
graduate course conducted by the Harvard Medical School, the Boston Children’s 
Hospital, and the Massachusetts General Hospital. 

On December 27, 1927, he was married to Elizabeth Converse, daughter of the 
distinguished musician and composer, Frederick S. Converse. His wife and three 
children survive him. 

This quiet, strong, able orthopaedic surgeon soon began to impress the medical 
community in which he elected to practise his specialty in close association with Dr. 
Philip D. 11 ilson (now of New York), Dr. Francis C. Hall, and Dr. Robert B. Osgood. 

Dr. Roberts’ medical connections were many. He was a Fellow of the American 
College of Surgeons and of the American Academy of Orthopaedic Surgeons, a member 
of the American Medical Association, the Massachusetts Medical Society, the American 
Orthopaedic Association, and the Interurban Orthopaedic Club. At the time of his 
death he was president of the Boston Orthopaedic Club and Assistant in Orthopaedic 
Surgery at the Harvard Medical School. He held many hospital positions: He v as 
Consultant in Orthopaedic Surgery to the Huntington Memorial and the Robert B. 
Brigham Hospitals and to the Massachusetts Eye and Ear Infirmary; he was also a mem- 
ber of the staffs of the Faulkner Hospital and the Dedham Clinic, and assistant visiting 
surgeon to the Orthopaedic Department of the Massachusetts General Hospital and a 
very active member of the “Fracture Sendee”. It was at the Massachusetts General 
Hospital that the bulk of his public orthopaedic practice was conducted. Here the light 
shone brightest on his unusual abilities as a brilliant surgeon and a great teacher of 
undergraduate and postgraduate students. His contributions to medical literature 
vere many and never encumbering. He wrote several monographs for textbooks o 
surgery and many outstanding articles for medical journals. His last contribution, in 
association with Dr. E. C. I ogt, dealt with an hitherto undescribed lesion of the loner 
leg, which they named “Pseudo Fracture of the Tibia”. 

*Ha-Ivohen, 1769. 
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He exhibited all the attributes of “The Compleat Angler” and was an amateur 
ornithologist of merit. An eager student of nature’s ways, but with no lust to destroy, 
he managed better than most men to keep his “Toil unsevered from tranquility”. He 
was the embodiment of a kindly calmness which his patients often spoke of as “priest- 
like”: it blessed them with comfort and inspired them with confidence. His natural 
reserve was friendly, untinged by self-esteem. His criticism of himself was severe, of his 
colleagues very rare and then always just and gentle. Those who knew him well realized 
how far he had gone along a straight road to dignified eminence. They felt assured that 
in the near future he would be generally recognized as one of the great exponents of the 
specialty of orthopaedic surgery: great in learning, in judgment, and in skill. 

Isocrates, the Athenian philosopher, once asked a question and answered it: “Whom 
then do I call educated? First those who control circumstances instead of being mastered 
by them; those who meet all occasions manfully and act in accordance with intelligent 
thinking; those who are honorable in all dealings, who treat good-naturedly persons and 
things that are disagreeable; and furthermore those who hold their pleasures under 
control and are not overcome by misfortune; finally those who are not spoiled by success.” 

Sumner Roberts was an educated man; these ideals of conduct he exemplified in his 
life. “The Spirit shall cease to be never; Birthless and deathless and changeless Re- 
maineth the Spirit forever, Death hath not touched it at all.” * 

* Bhagavad Gita. 
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The Eighth Annual Convention of The American Academy of Orthopaedic 
Surgeons will be held in Boston, Massachusetts, on January 22, 23, 24, and 25, 1940, 
under the presidency of Dr. George E. Bennett of Baltimore. The headquarters will 
be the Hotel Statler. The following scientific program has been arranged: 

Tuesday, January 23 

Symposium on Tuberculosis of the Spine — A. Bruce Gill, M.D., Philadelphia, Pennsylva- 
nia, Chairman. 

Pathology. 

J. Albert Key, M.D., St. Louis, Missouri. 

Pathogenesis and Medical Treatment. 

James B. Amberson, Jr., M.D., New' York, N. Y. (By invitation.) 

End Results of Treatment. 

Walker E. Swift, M.D., New York, N. Y. 

Mather Cleveland, M.D., New York, N. l r . 

Henry W. Meyerding, M.D., Rochester, Minnesota. 

Fremont A. Chandler, M.D., Chicago, Illinois. 

Z. B. Adams, M.D., Boston, Massachusetts. 

Robert I. Harris, M.B., Toronto, Ontario, Canada. (By invitation.) 

Leo Mayer, M.D., New York, N. Y. 

Paul P. Swett, M.D., Hartford, Connecticut. 

General Discussion. 

Closing Remarks by the Chairman. 

Syphilitic Lesions of Bones and Joints. 

Edwin D. Weinberg, M.D., Baltimore, Maryland. (By invitation.) 

Malignant Joint Tumors (Synoviomata). 

Dominic A. De Santo, M.D., New York, N. Y". 

Wednesday, January 24 

Tuberculosis of the Large Long Bones of the Extremities. 

W. B. Carrell, M.D., Dallas, Texas. 

Attainment of Good Posture by Use of Natural Reflex Mechanisms. 

Royal S. Haynes, M.D., New York, N. Y. (By invitation.) 

A Program for the Care of Crippled Children in New York City. 

Yernon Lippard, M.D., New York, N. Y. (By invitation.) 

President’s Address. 

George E. Bennett, M.D., Baltimore, Maryland. 

Treatment of Osteogenic Sarcoma. 

Albert B. Ferguson, M.D., New r York, N. Y. (By invitation.) 

Treatment of the Cerebral Palsies. 

Winthrop M. Phelps, M.D., Baltimore, Maryland. 

Malignant Tumors of Bone. 

Charles F. Gescliickter, M.D., Baltimore, Maryland. 

The Conservative Treatment of Poliomyelitis with Paralysis. 

Raymond E. Lenhard, M.D., Baltimore, Maryland. 

Fat Embolism. 

Carlo S. Scuderi, M.D., Chicago, Illinois. n 

Surgical Approach in Supracondylar T Fractures of the Humerus Requiring P c 
Reduction. 

George W. Van Gorder M.D., Boston, Massachusetts. 
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The Treatment of Cavus Feet from a Conservative and an Operative Point of View. 

Albert H. Brewster, M.D., Boston, Massachusetts. 

The Treatment of Congenital Flat-Foot by Astragalar Shortening. 

J. Warren White, M.D., Greenville, North Carolina. 

Lambrinudi Operation. 

Vernon L. Hart, M.D., Minneapolis, Minnesota. 

Congenital Amputation. 

Henry Kessler, M.D., Newark, New Jersey. 

Amputation through the Knee Joint. 

S. Perry Rogers, M.D., Chicago, Illinois. 

Thursday, January 25 

Epiphyseal Growth Disturbance Following Trauma. 

Clay Ray Murray, M.D., New York, N. Y. 

Fracture of the Neck of the Femur in Children. 

John C. Wilson, M.D., Los Angeles, California. 

Restoration of Function in Fractures of the Tibial Plateau Complicated by Injuries of 
the Semilunar Cartilages. 

Guy M. Leadbetter, M.D., and Frank M. Hand, M.D., Washington, D. C. 
Restoration of Physiological and Anatomical Function in Old Ununited Fractures of the 
Neck of the Femur. 

Edward L. Compere, M.D., Chicago, Illinois. 

Slipping of the Upper Femoral Epiphysis. 

M. Beckett Howorth, M.D., New York, N. Y. 


The Annual Meeting of The Orthopaedic Guild was held in Cleveland, Ohio, 
on November 10 and 11, 1939, under the chairmanship of Dr. J. I. Kendrick. The next 
meeting will be held in New York, N. Y., in November 1940, under the chairmanship of 
Dr. R. L. Preston. 


The United States Chapter of the International College of Surgeons will hold 
its Fourth Annual Assembly, February 11 to 14, 1940, in Venice, Florida. In addition to 
prominent American speakers, professors of surgery from Brazil, Canada, Cuba, Mexico, 
and Turkey will lecture. Scientific and technical exhibits will be displayed in the patio 
of the Florida Medical Center. A well-rounded social program has been planned for 
the visiting surgeons, their wives, and guests. Further information may be obtained 
from Dr. Charles H. Arnold, Secretary to the Scientific Assembly, Terminal Building, 
Lincoln, Nebraska. 


The 1939 Fall Meeting of the Minnesota-Dakota Orthopedic Club was held in 
Minneapolis, Minnesota, on November 3 and 4. Members and their wives were enter- 
tained at the home of Dr. Edward T. Evans on the evening of November 3. On Novem- 
ber 4 the clinical session was held at the Minneapolis General Hospital. At the business 
meeting Dr. Charles A. Reed of Minneapolis was elected President for the ensuing year 
and Dr. William A. Swedberg of Duluth was elected Secretary-Treasurer. 


The first meeting of a new orthopaedic society, named the Orthopedic Forum, 
was held at the Deshler-Wallick Hotel, Columbus, Ohio, on April 14, 1939. The organ- 
ization is made up of fifteen of the younger orthopaedic surgeons of southern Ohio, 
southern Indiana, and West Virginia. The second meeting of the society was held at the 
Charleston General Hospital, Charleston, West Virginia, on September 25, 1939. It 
was decided to hold the meetings twice a year, the next to take place in Dayton, Ohio, in 
April 1940. 
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At a recent meeting of the Executive Committee of the British Orthopaedic As- 
sociation, the following orthopaedic surgeons were elected to Associate Membership: 

Mr. J. P. M. Clark, 14 Woodbine Terrace, Leeds 6. 

Mr. E. H. T. Hambly, 41 Albany Street, London, N. W. 1. 

Mr. H. E. Harding, 92 Portland Place, London, W. 1. 

Mr. G. E. Harris, The Heritage Craft Schools, Chailey, Sussex. 

The following surgeons were elected to Full Membership: 

Mr. A. M. Hendry, 120 Salisbury Road, Moseley, Birmingham. 

Mr. Alex Millar, 8 Woodside Terrace, Glasgow, C. 3, Scotland. 

Mr. H. Poston, 2 St. John Street, Manchester. 

Mr. X. Ross Smith, 9 Poole Road, Bournemouth. 


The Clinical Orthopaedic Society held its Twenty-Seventh Annual Meeting on 
October 13 and 14, 1939, at Oklahoma City, Oklahoma, and Little Rock, Arkansas. A 
very interesting clinical program was given in each city under the supervision of the 
Oklahoma Clinical Orthopaedic Society and the Arkansas Medical School. Officers 
elected for the following year were: President: H. Earle Conwell, M.D.; Vice-President: 
C. A. Stone, M.D.; Secretary-Treasurer: M. 0. Henry, M.D. 


For the third year the Nemours Foundation will award five or six one-year Fellow- 
ships to begin on or after July 1, 1940, for either laboratory or clinical studies on problems 
related to the crippled child. The term “crippled child” is used in its broadest sense. 
The amount of each individual award will be from $1,000 to $2,400 and will be determined 
on the basis of the previous training of the applicant and the type of research project 
selected. Application blanks will be forwarded upon request to the Secretary, Dr. A. R- 
Shands, Jr., 803 Delaware Trust Building, Wilmington, Delaware. All applications 
should be in the office of the Secretary by January 15, 1940. 


The Sixty-Eighth Annual Meeting of the American Public Health Association 
was held in Pittsburgh, October 17 to 20, 1939, and was attended by more than 2500 
professional public-health workers from the United States, Canada, Cuba, Mexico, and 
five foreign countries. The program represented a complete index of all current occupa- 
tions and activities of the modern public-health program. The syphilis-control program 
was discussed from many angles. A session on cancer was a high light. The discussions 
on professional education and public medical care were especially notable. The officers 
for 1939-1940 are as follows: 

President: Edward S. Godfrey, Jr., M.D., Albany, New York 
President-Elect: W. S. Leathers, M.D., Nashville, Tennessee 
First Vice-President: Elisabeth L. Smellie, R.N., Ottawa, Ontario, Canada 
Second Vice-President: Domingo F. Ramos, M.D., Habana, Cuba 
Third Vice-President: Wilton L. Halverson, M.D., Pasadena, California 
Treasurer: Louis I. Dublin, Ph.D., New York, N. Y. 

Executive Secretary: Reginald M. Atwater, M.D., New York, N. Y. 

Chairman of Executive Board: Abel Wolman, Dr. Eng., Baltimore, Maryland. 

The Sixty-Ninth Annual Meeting of the Association will be held in Detroit, Michigan, 
in October 1940. 
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Hosfital for the Ruptured and Crippled. A Historical Sketch Written on 
the Occasion of the Seventy-Fifth Anniversary of the Hospital. Fenwick 
Beekman, M.D. With a Foreword by Philip D. Wilson, M.D. Privately printed 
in New York, 1939. S3. 00. 

On November 2, 1939, the Hospital for the Ruptured and Crippled celebrated its 
seventy-fifth anniversary. A most fitting part of the ceremony in commemoration of 
this event was the presentation of the history of the institution, written by Dr. Fenwick 
Beekman, with a Foreword by the present Surgeon-in-Chief, Dr. Philip D. Wilson. 

Since this institution was the first of its kind in the United States to be organized 
for the treatment of orthopaedic conditions and is now one of the largest and most 
important hospitals in the country, this book is of value to all interested in orthopaedic 
surgery. The growth of this Hospital, from a capacity of twenty-eight beds in 1863, in 
the home of Dr. Knight, its founder and one of the real pioneers, to its present proportions 
and influence in the community is a token of the effort and of the ability of Dr. Knight and 
the eminent men who succeeded him. 

The history of the Hospital is a record of the character and the achievements of the 
men who have served as directors of its surgical service, as well as of its financial and 
administrative departments. Especially interesting is the growth of this Hospital under 
the guidance of Dr. Virgil P. Gibney, who served as Surgeon-in-Chief for thirty-five 
years. It was during this period that orthopaedic surgery underwent so many changes 
and met so many difficult problems while establishing itself as a specialty in the field of 
surgery. The record of the achievements of this group of men, both surgeons and 
administrators, is a demonstration of their character and ability and should be an in- 
spiration to those who have been chosen to carry on their work. 

The book is privately printed, and copies may be obtained from Mr. E. A. B. Willmer, 
Superintendent of the Hospital for the Ruptured and Crippled, 321 East 42nd Street, 
New York, N. Y. The proceeds from its sale are to be donated to the Fund for a Con- 
valescent Home. 


Die Chirurgie des praktischen Arztes (Surgery for the General Practitioner). 

Prof. Dr. Erich Sonntag. 2. Aufl. Leipzig, Georg Thieme, 1939. 49 marks. 

The second edition, somewhat improved and enlarged, appears eight years after the 
original presentation of the book. As its title indicates, it is intended primarily for the 
general practitioner, who may be called upon to render adequate emergency treatment, 
or, in the absence of hospital facilities, may be required to undertake more extensive 
surgical procedures of an urgent nature. The work makes no effort to achieve the all- 
inclusiveness of monographic writing, but it goes far beyond the didactic confines of an 
elementary textbook of surgery. While it covers the field of minor surgery, it includes 
many of the more urgent major surgical procedures. Without attempting the system- 
atic analysis of symptom complexes or differential diagnosis, the author has briefly" and 
clearly outlined the typical signs and symptoms of the various surgical conditions. 

The volume is eminently practical. Every problem which may confront the general 
practitioner is considered in detail. Nothing is taken for granted. Necessary instru- 
ments are pictured. Methods of cleansing the hands, the sterilization of instruments and 
material, and the setting up of the operating chamber are described and excellently 
illustrated. The author’s method of procedure in any given situation is discussed in a 
simple, commonsense manner. Alternative measures are not described, and the relative 
merits of one method over another are not discussed. 

The volume consists of almost 1000 pages of material, divided into three main 
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sections. The first part contains chapters on asepsis, anaesthesia (especially local), 
hemostasis, transfusion, treatment of wounds, surgical infection, and surgery of the 
extremities. Over 40 per cent, of this part of the work is devoted to the subject of am- 
putation and the treatment of fractures and dislocations. The second portion is given 
up to a discussion of surgery of the different organs of the body, including even the teeth. 
Almost 100 pages are dedicated to the consideration of the various common deformities, 
injuries, inflammation, and tumors of each of the individual parts of both upper and 
lower extremities. The third part of the book consists of a surgical pharmacopoeia. 
The drugs are grouped under the surgical symptoms for which they are most frequently 
indicated. Wherever necessary, appropriate prescription for the preparation of the 
drug is given. Although sketchy in outline, this part is valuable. 

For the general practitioner, this book would seem to fill a very definite need. The 
reader gathers the impression of having at his side a trusty friend and guide, the chief of 
a service, instructing his younger assistants in a definite approach to a problem. He is 
not left to choose the proper one from a cold category of all the procedures, but is, 
rather, schooled in the methods of the author. For this very reason, however, the vol- 
ume will not make as direct an appeal to the orthopaedic specialist. Although the 
chapters dealing with the extremities may be read with profit, a large part of the volume 
is necessarily concerned with the surgery of the viscera, toward which the interests of 
the orthopaedic surgeon are not primarily directed. 


The Physiological Basis of Medical Phactice. A University of Toronto Text 
in Applied Physiology. Charles Herbert Best, M.A., M.D., D.Sc. (Lond.), 
F.R.S., F.R.C.P. (Canada), and Norman Burke Taylor, M.D., F.R.S. (Canada), 
F.R.C.S. (Edin.), F.R.C.P. (Canada), M.R.C S. (Eng.), L.R.C.P. (Lond.). Ed. 2. 
Baltimore, The Williams and Wilkins Co., 1939. $10.00. 

The first edition of this “text in applied physiology” by two well-known professors 
of that subject in the University of Toronto was very favorably reviewed in the issue of 
The Journal of Bone and Joint Surgery for April 1937. The prediction made in that 
review, that “this will unquestionably become an important textbook in many medical 
schools”, has been amply fulfilled. Since its first publication by William Wood and 
Company, it has been four times reprinted within two years, has become internationally 
famous, and is now one of the most widely used medical books. 

In their preface to this second edition, the authors reiterate that their “text was 
written with the view of enabling the student to bring physiological principles into more 
intimate relationship with problems at the bedside”. It is precisely this concept of 
disease which constitutes the basic excellence and illuminating inspiration of the work. 
For, in the larger sense, disease is itself a physiological process, a normal defensive 
reaction of the organism to deleterious agencies, extrinsic or intrinsic. The advance of 
medical treatment throughout the ages has represented a progressive recognition of this 
fundamental principle, aided by the discovery and development of new diagnostic 
laboratory methods and clinical techniques. 

This remarkable volume, already familiar to most physicians, traverses the entire 
field of medical practice in nine sections and eighty-one chapters, each of w r hich has been 
expertly revised and brought up to date. Particular attention is directed to the para- 
graphs on the oxidizing systems of living cells contributed by Dr. A. M. Wynne. The 
ninth section, on the special senses, is wholly new r and has been added to this edition. 
In eight chapters it deals comprehensively with all phases of special sense physiology • 
These additions have lengthened the work from 1519 to 1872 pages, but a greater 
increase has been avoided by judicious condensation of references. With the same 
purpose an index of illustrations has been omitted, but there is an admirable subject 
index. The illustrations, 497 in number, are all excellent and chiefly original cuts. 
The frontispiece, in colors, exhibits thirty-one different examples of blood corpuscles. 
Clear, logical, comprehensive, and readably written, this Canadian work continues to 
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constitute a most valuable and epochal contribution to the knowledge and rationale of 
human physiology in health and in disease, and to its correlation with clinical medicine. 


Diseases of the Foot. Emil D. W. Hauser, M.S., M.D. With a Foreword by 

Sumner L. Koch, M.D. Philadelphia, W. B. Saunders Co., 1939. S6.00. 

This text represents a comprehensive study of foot diseases, extending over seven- 
teen years. Its clinical material is based largely on more than 2000 cases from the au- 
thor’s private practice, as well as on his extensive observations in the Orthopaedic De- 
partment of The Mayo Clinic and as American-Scandinavian Fellow under Prof. Hag- 
lund of Stockholm. To this wealth of personal experience has been added a diligent 
searching of the literature with detailed references to leading articles dealing with every 
phase of the subject. Such a broad foundation of knowledge extends inevitably to a 
much wider variety of topics than is ordinarily included in the purely orthopaedic prob- 
lem of foot disorders. Here, for instance, are found chapters on circulatory diseases, 
nerve diseases, skin diseases, and infections of the foot. The anatomical structures 
related to or causing foot strain are also discussed in chapters on ankle fractures, rup- 
tures of calf muscles, and the relationship of postural disturbances and low-back pain to 
the foot. 

The more strictly orthopaedic foot conditions are introduced by an analysis of their 
anatomy, embryology, and physiology with succeeding sections describing symptoma- 
tology and treatment. Technical details are outlined; precise directions for making 
arch supports and applying shoe corrections are given ; and the use of braces and casts 
is discussed. Throughout these chapters there is a balance between the conservative 
measures which are generally advocated and the special indications for surgical inter- 
ference. The choice of surgical methods is outlined in general form; and in the treat- 
ment of disorders of the toes, the preferred method is more specifically described. The 
author presents his own procedure for correcting severe hallux valgus by removal of 
the exostosis, by transplantation of the abductor hallucis to the base of the first phalanx, 
and by tenotomy of the shortened adductors through a separate lateral incision. Surgi- 
cal considerations in relation to club-foot and paralytic cases are discussed, but the 
technique is not described in detail. 

Other helpful chapters which should be mentioned are those devoted to accessory 
bones of the foot, arthrosis, and diseases and tumors of the foot. The chapter on special 
technique in the care of the feet has many practical suggestions for strapping, physical 
therapy, and unna-paste boots and walking casts. A word of praise should also be given 
to the selection of illustrations, which are of unusual quality. The color reproductions 
of circulatory disorders are excellent. 

In general, it may be said that the most valuable aspects of this book are its complete- 
ness and its clarity. The author lias presented a text which every general practitioner 
will value and which the orthopaedic specialist will find almost indispensable as a refer- 
ence book. 


Die ubertragbare Kinderlahjiung jiit besonderer Berucksichtiguxg der 
Erfahrungen aus der Kolner Epidemie 193S (Infectious Infantile Paralysis with 
Especial Reference to the Cologne Epidemic of 193S). Prof. Dr. Hans Klein- 
schmidt. Leipzig, S. Hirzel, 1939. 17.S0 marks. 

The author, with the collaboration of his colleagues, has presented the findings 
obtained from a study of a group of cases of poliomyelitis seen in epidemic form in 
Cologne. The statement in the preface that, during 1938, there were reported through- 
out Germany a total of 5757 cases gives an idea of the extent of the disease. The reader 
is also prepared for the type of material in this book by the statement that ordinary 
textbook discussions have been avoided and an attempt has been made to describe in- 
dividual features of the disease. 
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In a brief historical survey, Kleinschmidt mentions the principal epidemics which 
have occurred since the original description of the disease by Heine in 1838. He re- 
views the etiology, experimental pathology, and immunity and states the modern views 
on transmissibility of the disease to animals, the presence of the virus in the tissues, and 
the portal of entry of the virus into the body. Opinions are based, in a large measure, 
on investigations by American students. 

In a chapter on the epidemiology and preventive hygienic measures, C. Coerper 
shows, in tabulated form, the incidence by age, sex, etc., in the Cologne epidemic. The 
total number of cases observed in the City of Cologne was 399; additional cases from 
the surrounding territory increased the total number to 551. 

The pathological anatomy of the disease is described by H. Heinlein. The material 
available for study was obtained from forty-two autopsies. The principal points which 
are emphasized are the extent of involvement of the nervous system and the relative 
significance of the meningeal and the parenchymatous changes. 

In a study of the endogenous basis of poliomyelitis, J. W. Camerer discusses the 
influence of age, sex, puberty, pregnancy, menstruation, the endocrine system, and 
neuropathy. An investigation of the influence of blood groups, subgroups, anu blood 
factors by K. Riethmuller and M. Riethmuller disclosed that certain groups predominate 
in paralysis while other groups are usually absent in paralysis. 

As contributory external factors in the causation of the disease, L. Gottberg 
mentions involvement of the mucosa of the nasal passages and the intestines and states 
that 42 per cent, of the patients were afflicted by such disturbances. Even more con- 
clusive and impressive is the percentage of cases in which there was a history of antecedent 
trauma or of overexertion. 

The clinical features of the early stage and of the non-paralytic forms are described 
by K. H. Schaefer. The clinical aspects of the paralytic stage are discussed by E. Hoen. 
In a study of contact cases — members of the families or personnel of institutions — J. W. 
Camerer and G. Joppich report a high incidence of abnormal spinal fluid. The question 
of abortive poliomyelitis is discussed by K. H. Schaefer. 

Specific and non-specific forms of therapy, described by G. Joppich, include serum 
therapy, dietetic treatment, decompression by repeated lumbar puncture, roentgeno- 
therapy, thermotherapy, medical remedies, ultraviolet light, and vitamins. 

Orthopaedic measures, described by M. Hackenbroch, consist, in the early stages, 
in fixation of paralyzed muscles and physiotherapy, especially underwater gymnastics. 
In the later stages, in which deformity is present, the most important forms of treat- 
ment are corrective and reconstructive surgical procedures. 

The most impressive feature of this book is the completeness of the study, which was 
made possible by the close cooperation of the contributors. In view of this, and because 
of their strict adherence to statistics, the work may well be considered to be free from 
prejudiced opinions. Controversy is limited to points in which the findings differ 
materially from those of other authorities on the subject. The reader may be disap- 
pointed by the discovery that nothing of a sensational or startling nature has been 
revealed by the study; in a measure, therefore, the disease is as mystifying as it was 
before. Such conclusions, however, do not detract from the value of the book as an 
important contribution to the study of poliomyelitis. 


Fractures. Paul B. Magnuson, M.D., F.A.C.S. Ed. 3. Philadelphia, J. B. Lippineott 
Co., 1939. S5.00. 

In his first edition, the author aimed to give the practical treatment of fractuies, 
beginning with the first-aid requirements and carrying the treatment through to its 
completion; in so doing, he drew largely from his own experience rather than from matei in 
in the literature. In recognition of the very great advance in the knowledge of fractures 
and the increased efficiency in methods of treatment, he has in this third edition elaborate 
the subject matter and brought it up to date. Because of the necessity of a complete re- 
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consideration of the reaction of different metals, and because of the special interest which 
has been centered on certain fractures as, for instance, intracapsular fracture of the 
neck of the femur, some of this material has been entirely rewritten. The author has 
followed closely the development of the improved methods of dealing with these injuries 
in recent years and has given freely of his knowledge. He states that he hopes that this 
third edition will reflect the attitude of those constructive surgical groups who are in- 
terested in the problem of the care of fractures. 

As in the first edition, the author has used the anatomical grouping of fractures and 
dislocations, considering each of the bones in the different areas with the injuries to which 
they are subject. This grouping adds to the ease of reference and also of study of those 
fractures which involve more than one bone. The text is generously supplemented by 
excellent photographs, roentgenograms; and drawings. 

The first four chapters are devoted to a discussion of the general fundamental data 
on which must be based the successful treatment of fractures, including a consideration of 
the pathology, the question of repair, and the equipment required by the various meth- 
ods. The etiological factors, the clinical symptoms, the roentgenographic diagnosis, and 
the choice of methods and means of treatment are presented particularly clearly and con- 
cisely for a volume of this size. The usual displacements of the fragments which occur in 
different fractures are carefully described and illustrated by drawings and photographs. 
This is especially helpful in those fractures near or involving the joints. The author 
recognizes the necessity of an accurate diagnosis of the deformities in selecting the treat- 
ment which will ensure successful end results. 

The general medical and surgical men of today have need of more accurate knowl- 
edge on this subject, particularly of practical knowledge, for the public, which has also 
been educated, demands a higher standard of results, and hospitalization with its special 
equipment and personnel is not available in all cases. This book presents in a concise, 
clear, and practical manner information which will be distinctly helpful to this group of 
physicians and surgeons. 


The Treatment of Rheumatism in General Practice. W. S. C. Copeman, M.A., 
M.D., B.Ch. (Cantab.), F.R.C.P. (Lond.). Ed. 3. Baltimore, The Williams 
& Wilkins Co., 1939. $4.00. 

This third edition is superior to the other editions in that it is more comprehensive 
and seems to meet the needs of the student and the general practitioner more adequately. 
An excellent chapter on focal infection and an extremely good chapter on gout have been 
added. New improvements in treatment — such as “serial plasters”, which have been 
widely used in the United States and in England — have been included. Local anaesthe- 
sia in cases of fibrositis and roentgen-ray irradiation in what is called the “wide field” are 
considered. Particularly valuable is the short chapter on doctor and patient, which deals 
with the psychology of the patient’s outlook in chronic disease. 

The comprehensive and detailed exposition of the treatment affords the reader a clear 
conception of the treatment of arthritis to date. The author shows a tolerance and open- 
mindedness in regard to the value of the various kinds of treatment which is refreshing. 
The book should be read by every general practitioner who is confronted by the problems 
incident to this disease. 


Foot Orthopaedics. Otto N. Schuster, Litt. B., Pod. G. Ed. 2. Edited by Maurice 

J. Lewi, M.D., and Herman Scheimberg, M.Cp. Albany, J. B. Lyon Co., 1939. 

This book, evidently based on wide experience, is designed for the podiatrist, but 
any physician who has not made a special study of the subject will find the practical 
information which it contains very helpful in understanding and treating the common 
foot affections. 

The author has presented a very clear and impartial statement of the generally 
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accepted status of the subject, and has given an excellent description of the anatomy 
and the physiology of the foot. The usual affections of the foot and the ankle are 
covered very completely. The characteristics and the clinical picture of each are 
described, and the methods of treatment — especially the mechanical measures — are 
presented in a clear and practical manner. Although surgery is not a part of the pre- 
scribed treatment, the author has included descriptions of a number of surgical pro- 
cedures which are necessary in treating some of these affections. This, of course, gives 
the reader a more thorough understanding of the need for and the results of such measures. 

The book is full of sound advice and practical suggestions. Of especial value is the 
portion dealing with foot plates, in which the author discusses their proper application 
and the indications and contra-indications for their use. 

The podiatrist has a definite role in the treatment of many of the foot affections and, 
therefore, should have a thorough knowledge of the subject. This specialty has made 
progress and, in cooperation with the medical profession, it can be put on a sound basis. 
Within its scope it can be a distinct adjunct to the other specialties. 


PRINCIPIOS FUND AMENT AES DO TRATAMENTO DA PARALISIA 1NFANTIL. (MEMBRO IN- 
FERIOR.) F. E. Godoy Moreira. Sao Paulo, Empresa Grafica da “Revista dos 

Tribunals”, 1939. 

The author discusses the subject of infantile paralysis under four headings: (1) gen- 
eral principles; (2) pathogenesis of the deformities; (3) prophylaxis and the treatment of 
the sequelae; and (4) general conclusions. In addition to presenting his own experience, 
he has also drawn generously on the literature, quoting the opinions of other writers and 
in this way giving an impartial and comprehensive survey of the treatment of this disease 
and its sequelae. 

The operative procedures connected with the treatment and correction of these 
conditions are given especial attention. Both tendon transplantation and arthrodesis 
are discussed in detail, and the various methods are described and illustrated. The 
author enumerates not only the indications for operation, but also the contra-indica- 
tions and states the ages at which the various surgical procedures can be performed 
most favorably. Large charts showing the different operations for arthrodesis afford an 
excellent opportunity for comparison. The concluding section of the book is devoted 
to a very extensive bibliography. 

In this book the orthopaedic surgeon will find expert guidance in the choice of 
methods of treatment, as well as practical suggestions to aid in the operative technique. 


Tratat de ortopedie chirurgicala (Treatise on Orthopaedic Surgery). Al. D. 

Riidulescu. Cluj, Tipografia “Cartea Komaneasca”, 1939. 

In recent years there have appeared a number of books on orthopaedic surgery 
written in several languages. Of these, this “Treatise on Orthopaedic Surgery", written 
in the Rumanian language, is probably one of the best. It is an encyclopaedia of ortho- 
paedic surgery, embodying many features which make it an excellent text and a very 
good reference book. The book has about 1000 pages and contains numerous original 
illustrations, — line drawings, photographs, and roentgenographic reproductions. It i s 
extremely well balanced, and every important problem of modern orthopaedic surgery 
is brought to light. The contributions of non-Rumanian surgeons, especially American 
and French, are well represented. Several original procedures by the author are given a 
deserved place throughout the text. 

The book is divided into two parts. The first part consists of a very' illuminating 
general description of the history', the evolution, the physiology', the histology', the me- 
chanics, and the general principles of treatment of the locomotor apparatus. The 
second part, subdivided into twenty'-six articles, is devoted to special problems of ortho- 
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reference to etiology. Thirty-one of these patients showed neurological symptoms such as 
atrophy, slight spasticity, or an atypical plantar response. Twenty-five (nearly 50 per 
cent.) had also a spina bifida occulta, but they did not show a greater incidence of neu- 
rological symptoms, and one must remember that many cases of spina bifida occulta 
occur without foot deformity. The writer concludes that claw-foot is the result of a 
lesion of the nervous system, possibly transient, and usually difficult to demonstrate. 

For relief of slight or moderate deformity, transplantation of the peroneus longus to 
the peroneus brevis was done, occasionally in combination with other procedures. Out 
of fifty-one cases observed for more than six months, satisfactory results were obtained in 
thirty-eight; improvement was noted in ten; and three were unchanged. The operation 
is recommended in the moderately severe cases, particularly in those with torsion of the 
foot. — Walter P. Blount, M.D., Milwaukee, Wisconsin. 


Epiphysiolysis Capitis Femoris (Coxa Vara Epiphysarea), with Special Reference 
to Bloodless Reposition Treatment. Poul Liitken. Acta Orthopaedica Scan- 
dinavian, X, 119, 1939. 

In the defense of the manipulative closed reduction of slipped femoral epiphyses, 
the author has collected 407 cases of this disease from the literature and has added twenty- 
four of his own. Out of this number, 207 from the first group and thirteen of the per- 
sonal cases were treated by manipulation. Of the writer’s cases, good results were ob- 
tained in seven; fair, in two; poor, in one; and bad, in three. Of the cases collected from 
the literature, the results were good in sixty-eight; fair, in fifty; poor, in fifty-three; and 
bad, in thirty-six. It is significant that in the author’s cases the degree of displacement 
in the roentgenogram was considerable in several of the cases which were “improved” 
clinically. In two, the roentgenogram showed no change, but the result was “good". 
The writer holds that the manipulation is not to blame for the bad results. It is equally 
evident that it is not universally responsible for the good. — Walter P. Blount, M.D., 
Milwaukee, Wisconsin. 


Ox Defects and Pseudarthroses of the Bony Bridge Following Paraspinal 
Bone Transplantation in Growing Rabbits. G. Odelberg-Johnson. Acta 
Orthopaedica Scandinavica, X, 160, 1939. 

The study of a series of rabbits in which there had been paraspinal implantations 
of autoplastic bone showed that longitudinal growth of the bone bridge occurred at the 
site of joint-like defects which appeared in the grafts. These fracture defects occurred 
at the level of the axes of motion running through the intervertebral discs, and, according 
to the writer, are the result of stress from movement of the vertebral column. Similai 
defects having the appearance of epiphyseal lines were observed in two children, eight 
years old. — Walter P. Blount, M.D., Milwaukee, Wisconsin. 


Die ixfektiosen Iarankheitsprozesse der Kniescheibe (The Infectious Processes of 
the Patella). Sophus von Rosen. Acta Orthopaedica Scandinavica, X, Supple- 
mentura III, 1939. 

This monographic exposition of patellar lesions includes an exhaustive review of the 
literature with a summary of opinions and tabular statistical studies of the result*. 
Seven new cases of patellar tuberculosis and seven of osteomyelitis are reported in detail, 
as well as a number of miscellaneous lesions. 

Patellar tuberculosis seems to begin in adult life as frequently as in childhood and 
may remain latent for years. Rupture into the knee joint is the rule, and complete re- 
covery is very rare. The treatment should be total extirpation of the patella alone 
before the joint is involved. After the joint is involved, extirpation of the patella shou c 
be combined with arthrodesis of the knee joint. 
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Osteomyelitis of the patella usually begins in childhood. The chronic form occurs 
as frequently as the acute. In either type normal or good function may be obtained even 
after rupture into the knee joint, which is not unusual. The staphylococcus is the usual 
organism. Conservative operations on the patella are usually adequate, but, in the 
author’s cases, complete extirpation gave excellent results. With removal of the patella, 
there was no secondary arthritis, and function was good whether or not the patella was 
partially regenerated. 

The futility of attempting to differentiate between tuberculosis and osteomyelitis 
roentgenographically is illustrated by a series of splendid reproductions. In childhood 
there is also so much similarity between the roentgenographic appearance of either lesion 
and the normal for the age that roentgenograms of the other knee should be taken for 
comparison. Likewise, a roentgenogram in childhood suggesting Kohler’s or Sinding- 
Larson disease may be only a variation of the normal. — Waller P. Blount, M.D., Mil- 
waukee, Wisconsin. 


Roentgentherapie dans les maladies rhumatismales. Experience de plus de 
dix ans, fondee sur environ 5,000 cas et plus de 30,000 seances. (Roent- 
genotherapy in Rheumatic Affections. Experience of More Than Ten Years, 
Based on Approximately 5,000 Cases and More Than 30,000 Treatments.) G. Kahl- 
meter. Acta Radiologica, XIX, 529, 1938. 

During the years 1925 to 1937, the author treated many thousands of patients with 
so-called rheumatic affections, with excellent results. These included the various types 
of bursitis, tendonitis, peritendonitis, arthritis, periarthritis, gout, and intractable 
sciatica. Roentgenotherapy is particularly valuable in gout, acute gonococcal arthritis 
and periarthritis, septic arthritis, and the bursitides. In the various types of deforming 
arthritis, such as malum coxae senilis and spondylitis deformans, irradiation results in 
subjective relief, without change in the objective or roentgenographic findings. 

Neither age, sex, the degree of involvement, nor the extent of the process affects the 
results, although the earlier treatment is begun, the more responsive is the condition. In 
the arthritides, as in sciatica, the pain is caused by the associated inflammatory and 
degenerative processes in the neighboring muscles. The value of irradiation lies in its 
sedative effect on these muscle insertions, as, for instance, in cases of periarthritis or 
peritendonitis. 

The technique of treatment has been standardized and is presented in detail. For a 
field, ten by fifteen centimeters, the author advises a total irradiation of 1,000 roentgen 
units, given in divided doses of from 150 to 200 per treatment, at intervals of from two to 
three days. A second course may be administered after a rest period of from four to six 
weeks. A third course may be given after another rest period of from six to eight weeks. 
In cases of bursitis the author suggests an “abortive” treatment consisting of one to 
two courses of 200 roentgen units. For acute gonococcal arthritis the author recom- 
mends three to four courses of from seventy-five to 100 roentgen units, at intervals of 
from two to three days, — that is, the same total irradiation as for bursitis, but in smaller, 
more often repeated doses. — Henry Milch, M.D., New York, N. Y. 


On Insufficiency Fractures of Femur and Tibia. C. J. Hansson. Acta Radiologica, 

XIX, 554, 1938. 

One case of insufficiency fracture in the tibia and two cases in the femur are pre- 
sented. These fractures resemble the march fracture, which occurs in the fifth metatar- 
sal. They may be caused by direct injury or by excessive strain. Clinically, they are 
characterized by pain, which is exacerbated by bodily exertion and is relieved by rest. 
Roentgenographically, they appear as spindle-shaped thickening of the periosteum and 
the endosteum. Occasionally a small cortical fracture line may be seen. The possibil- 
ity of confusing this condition with bone tumor makes its recognition important. — Henry 
Milch, M.D., New York, N. Y. 
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The Arthrographic Appearance op the Ligaments of the Knee Joint. Knut 

Lindblom. Acta Radiologica, XIX, 582, 1938. 

By a contrast-filling method, the author carried out studies on the normal and the 
pathological status of the cruciate and the collateral ligaments. When the knee is 
properly filled, defects in the anterior cruciate ligament can be readily diagnosed by the 
appearance of the arthrograms. The collateral ligaments are not visualized in normal 
cases, but where capsular ruptures occur, the injury to the collateral ligament is betrayed 
by leakage into the periarticular tissues. 

The technique demands preliminary removal of joint blood or fluid by aspiration. 
Thereafter from ten to fifteen cubic centimeters of a mixture of four parts of 35-per-cent, 
perabrodil and one part of 0.5-per-cent, novocain is injected. Immediately after injec- 
tion, the suprapatellar recess is compressed by a circular bandage. The knee is moved 
to ensure distribution of the fluid, and roentgenograms are taken immediately. The 
cruciate ligaments are best seen in lateral views. Following the injection, the patient 
is enjoined to keep the knee quiet for the rest of the day. Irritation, causing pain or 
hydrops, is rare and innocuous. — Henry Milch, M.D., New York, N. Y. 


Uber die Rontgenbehandltjng der Periarthritis Humeroscapularis (Roent- 
genotherapy in Scapulohumeral Periarthritis). S. Mustakallio. Acta Radiologica, 
XX, 22, 1939. 

Of 200 cases of periarthritis, 113 were followed up. These included: fifteen acute 
cases (not over three weeks’ duration), fifty-two chronic cases, thirty-five traumatic 
cases, and eleven cases of arthritis of the acromioclavicular joint. 

The general technique of treatment consisted in giving 150 roentgen units at each 
of two sessions, with an interval between. With a voltage of 160 kilovolts and four 
milliamperes, at a distance of thirty centimeters, filtered through five-tenths of a milli- 
meter of copper and one millimeter of aluminium, about thirty roentgen units per it inute 
are delivered. One dose is given to the anterior region of the shoulder, and the second 
to the posterior region. 

In the group of 113 patients, forty-nine received additional treatment, such as mas- 
sage or hydrotherapy. The others received irradiation only. Six of the fifteen patients 
with acute cases were cured in one week; eleven, within three weeks; and fourteen were 
cured or relieved within six months. There was one recurrence. Seven of the fifty-two 
patients with chronic cases were cured in one week; twenty-four, within three weeks; and 
forty-seven were cured or relieved within six months. There were seven recurrences. 

In the group of patients with traumatic periarthritis, only three were cured within 
one week; eight, within three weeks, and thirty-five were cured or relieved within six 
months. Of these thirty-five patients, twenty had auxiliary treatment. The cases 
of acromioclavicular arthritis provided the worst results: one patient was cured in one 
week; four were cured and five were relieved within six months. In the whole group of 
113 cases, forty-four were cured within three weeks; seventy-one were cured and thirty- 
five were relieved within six months. — Henry Milch, M.D., New York, N. Y. 


The Use of Sulphantlamide in Acute Suppurative Arthritis Due to the Hemo- 
lytic Streptococcus. Wesley W. Spink. The American Journal of the Medical 
Sciences, CXCVIII, 35, 1939. 

In the case reported, there developed an acute glomerular nephritis with nitrogen 
retention, pneumonia, and suppurative arthritis of the knee after acute tonsillitis. On 
admission to the hospital, the patient was stuporous and acutely ill, and his temperature 
was 102 degrees. Roentgenographic examination of the chest showed density in the 
right upper lobe. The white blood count was 14,700. Sixty cubic centimeters of thick 
green pus was aspirated from the knee; this yielded a pure culture of beta-hemolj tic 
streptococcus and showed many short chains of cocci, which were extracellular. The 
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patient was given forty grains of sulphanilamide daily for three days; then, sixty grains 
daily. The sulphanilamide in the synovial fluid was ten and eight-tenths milligrams 
per cent, and in the blood, twelve and four-tenths milligrams per cent. Four trans- 
fusions of blood were given. After the administration of sulphanilamide had been 
started, examination of fluid from the knee showed many cells filled with cocci, and during 
the third week the fluid was sterile. In the discussion it is stated that the drug was given 
orally and also injected in solution directly into the joint cavity. Four weeks after leav- 
ing the hospital the patient had no pain in the knee, and movement was not limited, but 
some swelling and muscle atrophy were still present. — J. Albert Key , M.D., St. Louis, 
Missoxtri. 


Experimental Arthritis in Rabbits Produced with Streptococci and Other 
Organisms. Russell L. Cecil, D. Murray Angevine, and Sidney Rothbard. The 
American Journal of the Medical Sciences, CXCVIII, 463, Oct. 1939. 

In the experiments reported, two cultures of Group-A hemolytic streptococci and one 
of streptococcus viridans were used. These were injected intravenously in rabbits in 
doses varying from one-tenth of a cubic centimeter to four cubic centimeters of an 
eighteen-hour broth culture. Seventy-six rabbits received single intravenous injections. 
It was found that a single injection of two cubic centimeters of broth culture was the 
most suitable dose: it produced arthritis in 68 per cent.; whereas, in thirteen additional 
rabbits that received one-tenth of a cubic centimeter of the broth culture, arthritis did 
not develop. In another group of thirty-nine rabbits, which received three injections of 
one-tenth, one, and two cubic centimeters of the broth culture at ten-day intervals, 
arthritis developed in thirty-six. Seventy-one animals were injected with other or- 
ganisms. Streptococcus aureus produced arthritis in 76.5 per cent. Pneumococci and 
bacillus paratyphosus A also produced arthritis. In a group of 198 rabbits arthritis was 
noted in 130 shoulders, eighty-nine knees, forty-two elbows, thirty-nine wrists, twelve 
hips, eight interphalangeal joints, and six ankles. Aspiration of the joints yielded cul- 
tures of the organisms during the first week. Cultures at autopsy were usually sterile 
after the sixth week, and the synovial fluid tended to become clear. The arthritis was 
apparently of an acute pyogenic type, the severity of which varied directly with the 
amount of bacteria injected into the blood stream. After the acute symptoms had sub- 
sided, there persisted a relatively low grade of chronic arthritis, in which the microscopic 
sections closely resembled those in human rheumatoid arthritis. Of 147 rabbits in which 
streptococci were injected into various regions of the body, arthritis was produced in 12.2 
per cent., most frequently after injections into the gums or sinuses. The arthritis ap- 
peared within a few days after the inoculation, and usually no further joints were in- 
volved after the streptococci had disappeared from the blood stream. It is emphasized 
that there is no specific synovial lesion in rheumatoid arthritis, and that the microscopic 
picture in chronic experimental streptococcic arthritis closely resembles that in rheu- 
matoid arthritis. — ./. Albert Key, M.D., St. Louis, Missouri. 


The Treatment op Volkmann’s Ischaemic Contracture. Henry W. Meyerding and 
Frank H. Krusen. Annals of Surgery, CX, 417, Sept. 1939. 

The authors discuss in a general way Volkmann’s ischaemic contracture and discuss 
the treatment, particularly the use of physical therapy. They state that 1S2 cases of this 
condition have been observed at The Mayo Clinic. 

v Volkmann’s ischaemic contracture is usually associated with supracondylar frac- 
tures which have been treated by placing the arm in acute flexion. Hemorrhage and 
swelling, unreduced fragments, and constriction caused by tight dressings or casts impair 
or obstruct the circulation, producing ischaemia of the hand and forearm. To prevent 
the occurrence of this condition, the authors recommend elevation of the extremity, 
deferred reduction until the swelling has been reduced, and, if indicated, incision and 
drainage of large hematomata. 
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They emphasize the importance of physical therapy in the form of heat, massage, 
and manipulation. Such therapy, supplemented by the use of corrective splints and at 
times surgical treatment, has in practically all of their cases produced satisfactory 
results. — 0. B. Bolibaugh, M.D., San Francisco, California. 

Solitary Myeloma of Bone. A Clinical and Pathologic Entity. Joseph G. 

Pasternack and Richey L. Waugh. Annals of Surgery, CX, 427, Sept. 1939. 

Histological examination of the tumor by a competent pathologist and careful 
roentgenographic examination of the skeleton or complete and thorough necropsy are 
necessary to substantiate a diagnosis of solitary medullary myeloma. On the basis of 
these criteria, the authors have analyzed thirty cases of solitary myeloma, with or without 
subsequent generalization of the disease, collected from the literature, and have presented 
a very complete report of an additional case which they have observed for seven and one- 
half years. Data on these cases are shown in tabular form and include age, sex, primary 
site, roentgenographic appearance, Bence-Jones protein, duration, observation period, 
pain, swelling, pathological fracture, treatment, and progress. 

The youngest patient was nineteen months old, and the oldest was sixty-eight years 
old. Excluding the infant, the average age was forty-nine years. Twenty of the patients 
were male and eleven were female. Pathological fractures occurred in 42 per cent, of the 
cases. The following bones were involved: femur, nine cases; ilium, seven cases; hu- 
merus, five cases; vertebra, four cases; maxilla, two cases; parietal bone, two cases; tibia, 
one case; and clavicle, one case. In 66 per cent, of the cases of solitary myeloma the 
roentgenographic appearance was that of giant-cell tumor or bone cyst. In most of the 
remaining cases the appearance suggested metastatic carcinoma. Treatment of the 
cases varied: roentgenotherapy, curettement, excision, and amputation were used. 

In true solitary myeloma the prognosis is good. Five patients have been observed 
for from four to nine years and have remained cured or the disease has been arrested, and 
no secondary foci have developed. — 0. B. Bolibaugh, M.D., San Francisco, California. 

An Operation for the Cure of Flatfoot. Ben L. Schoolfield. Annals of Surgery, 

CX, 437, Sept. 1939. 

The author believes that the essential pathology of flatfoot is outward rotation of 
the os calcis, due to a too-long or overstretched deltoid ligament. The symptoms are 
pain in the feet and fatigue on standing, due to strain incident to malalignment. 

The author’s operation to correct this condition consists in shortening the deltoid 
ligament. A curved incision is made behind and below the medial malleolus. The 
periosteum over the malleolus is incised transversely, and the incision is carried down 
vertically in front and behind. With a periosteal elevator, the periosteum is freed from 
the bone, the dissection is carried downward to the sustentaculum and forward to the 
navicular. The foot is then held in marked varus; this produces an overlapping of the 
periosteoligamentous flap, the excess of which is excised. The edges are sutured together 
with chromic catgut or kangaroo tendon. The skin is closed with dermal sutures. If 
the tendo achillis is short, it should be lengthened. 

A plaster bandage is applied to the foot and is maintained for several weeks. Ad- 
hesive plaster straps are then applied to protect the ligament from strain. Thomas heels 
or braces, or both, are used to raise the medial sides of the heels when the patient begins 
to walk. 

Since 1926 the author has performed twenty-five of these operations and has obtained 
highly satisfactory results in a majority of the cases. — 0. B. Bolibaugh, M.D., San Fran- 
cisco, California. 

The Treatment of Ankle Malunion. A Study of End-Results. William R- 

Hamsa. Annals of Surgery, CX, 447, Sept. 1939. 

Major or minor incongruities about the ankle joint, resulting from poor reduction of 
fractures in this locality, produce serious disability. 
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formity of the thighs of nine years’ duration. There was marked bowing of the thighs, par- 
ticularly of the right, with shortening of the right leg. Roentgenographic examination 
showed many circular radiolucent areas in the pelvis, diffuse osteoporosis of the femora, 
tibiae, and fibulae, and changes in the bones of the feet. The serum calcium, phosphorus, 
and protein were not remarkable, but the serum phosphatase was elevated. Biopsy of 
the left femur revealed replacement of the spongy bone and marrow cavities by very 
cellular fibrous tissue, in which numerous areas of osteoid tissue and spicules of calcified 
bone were scattered. Exploration of the neck revealed no evidence of parathyroid 
tumor. 

Although the roentgenographic findings were rather characteristic of osteitis 
fibrosa cystica dependent upon hyperparathyroidism, the early age of onset, the blood 
chemistry, the absence of parathyroid tumor, and the normal urinary excretion of calcium 
and phosphorus were strongly against this diagnosis . — Clark TT. Heath, 21. D., Cambridge, 
Massachusetts. 
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amounts of Bence-Jones piotcin weie piesent in the mine. An unusual finding was 
hypopi oteinacmia . The Congo-ied test was positive, showing 72 per cent, retention. 
Roentgcnogi aplnc examination showed a mottled condition in the skull, libs, and long 
hones. Autopsy icvcnlcd the piesence of plasma cells m the bone marrow , liver, spleen, 
and elsewheie. Theie weie deposits of amyloid m vanous bones, m the knee and 
aciomioclaviculai joints, and in the kidneys. 

An additional case of a negio, tliii tv-eight veais old, is mentioned. The patient had 
a histoiy of aitlnitis of five yeais' duiation. Biopsy 1 evealed the piesence of multiple 
myelomata. Theie weie atypical deposits of amyloid in vaiious paits of the body.— 

Clark IT. Heath, M D , Cambndge, Massachusetts. 


Osteochondritis Dissecans or the Head or the Femur Partial Idiopathic 
Aseptic Necrosis or the Femoral Head. Einst Fieund. Archives of Surgery, 
XXXIX, 323, Sept 1939. 

Because osteochondiitis dissecans of the head of the femui had been so mfiequently 
repoited, the late Di. Fieund collected the cases in the liteiatuie, added the cases of six 
patients whom he had obseived, and studied them lathei caiefully. It was lus belief 
that the pathological changes fell into tw o classes, called by him osteochondritis dissecans 
and pseudo-osteochondiitis dissecans. The first of these is charactenzed by a large 
aiea of subchondial neciosis isolated from the epiphysis bj r a continuous zone of fibious 
tissue. The second is distinguished by small subchondial neciotic areas about which, 
in spite of attempted fusion with the adjacent bone, p=eudarthrotic changes develop. 
Both of these conditions aie produced by motion in the joint and could piobably be 
avoided by adequate immobilization at the ci ltical period of the pi ocess The etiological 
factois pioductive of this necrosis aie piobably tiauma and heieditaiy tendencies. — 

I. William Nacldas, M.D., Balhmoie, Maiyland. 


Aseptic Necrosis of the Femoral Head Following Traumatic Dislocation. 

Report of Two Cases. Samuel IHeinberg. Archives of Swgery, XXXIX, 637, 

Oct. 1939. 

Kleinbeig has had two young patients with traumatic dislocation of the hip in whom 
aseptic neciosis of the femoial head subsequently developed He w as able to study one 
case roentgenogiaphically and by operation and the othei case by serial i oentgenograms. 
It is his belief that the disturbance of the circulation incidental to the dislocation and the 
initation of the synovial membrane iesulting fiom the l eduction led to the damage. He, 
theiefore, feels that, following dislocation of the hip, it is desnable that the reduction be 
accomplished by gentle manipulation, that the patient be immobilized for several w eeks 
in bed, and that subsequently weight-bearing be avoided tlnough the medium of a 
w alking Thomas calipci bi ace. Dui ing the yeai that this bi ace should be w oi n physical 
therapy may be utilized. Weight-beaiing may be lesumed when the roentgenogiams 
show normal lestoiation of the femoral head. — 7. William Nachlas, M D, Baltimore, 
J7 ai yland. 


Scoliosis Following Empaema. Seth Selig and Ernest Arnheim. Archives of Surgery, 

XXXIX, 798, Nov. 1939 

Of the patients leceiving opeiativc treatment foi empyema between 1932and 193Gat 
the Mt. Sinai Hospital, the authors weie able to follow up si\tv-five for «tudv. Only 
two of these patients had seveie scoliosis, while tlnee had a slight curvature. In the 
othei sixty patients no lateial spinal deformity developed. The authors noted that 
acute empyema with opeiation and healing within four months yielded no s uch de- 
foi mities. Even in the cases of chi onic empyema in w Inch multiple operations w ere per- 
foimed, theie was no appaient reason for scoliotic sequelae. In a study of the deielop- 
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ment of scoliosis in patients with operations for non-tuberculous empyema, it is noted in 
the literature that, following thoracoplasty, curvature of the spine toward the operated 
side takes place, while in empyema a curvature away from the affected side ensues. — 

I. William Nachlas, M.D., Baltimore, i\Iaryland. 


f)BER DIE SOGEXAXNTE AcHILLO-KaLKAXEODYNIE MIT BESONDERER BeRUCKSICHTIGUXG 

der Bursitis achillea (So-Called Achillocalcaneodynia with Special Reference to 
Bursitis Achillea). C. Biittner und A. Heidemann. Bruns’ Beitrage zur klinischen 
Chirurgie, CLXX, 43, 1939. 

The term “ Achillodijnie” was used by Albert, in 1893, to describe the circumscribed 
swelling at the insertion of the Achilles tendon. There are many different underlying 
causes of the condition, the presence of gonococci in the bursa achillea profunda being the 
most common. Schanz, in 1905, described a tendinitis achillea traumatica due to 
chronic strain afte 1 ' mountain climbing. Jakobsthal believed that in children between 
the ages of eleven a d thirteen years traumatic slipping of the calcaneal epiphysis should 
be considered. Ha.iund, in 1928, described three different pathological conditions: (1) 
changes in the Achill a tendon, such as tendovaginitis crepitans due to trauma or infec- 
tion; (2) bursitis at the tendon insertion, — bursitis achillea posterior due to pressure of 
inadequate shoes (Sch "hgeschvndst), which sometimes requires operation, and bursitis 
achillea anterior with chronic inflammation, severe pain, swelling on both sides of the 
tendon, and occasional crepitation or fluctuation; and (3) epiphyseal disturbances anal- 
ogous to Schlatter's <1 ,-ease . — Ernest H. Beltmann, M.D., White Plains, New York. 


Aktixomykose der 1\ irbelsaule (Actinomycosis of the Spine). IC. Huchzermeyer. 

Bruns’ Beitrage zm klinischen Chirurgie, CLXX, 121, 1939. 

The author repoits two cases with hematogenous spread, in which no primary focus 
could be found. The first case was that of a woman, thirty-three years old, who suffered 
from persistent pain in the region of the right kidney, culminating in colicky pain below 
the right twelfth anterior rib. The temperature was 100.4 degrees Fahrenheit. 4 here 
was palpable resistance in the right hypogastric region. Operation for atypical appen- 
dicitis revealed no pathology. A few days later, because of the development of a psoas 
contracture, an extrapentoneal incision was made. This disclosed a retroperitoneal 
abscess originating at the second lumbar vertebra, which showed an area of destruction 
the size of a cherry stone. The other case was that of a woman, thirty-three years old, 
who had lost twenty pounds during the preceding two years and who had severe pain in 
the right hypogastrium, leukocytosis, and secondary anaemia. In this case the correct 
diagnosis was made before operation and was based on the following roentgenographic 
findings: the corrugated appearance of the spongiosa and the convexity of the anterior 
border of the diseased vertebra. The abscess was opened, drained, and injected vith 
iodoform-ether combined with potassium iodide, and roentgen-ray therapy was instituted. 

— Ernest H. Beltmann, M.D., White Plains, New 1 ork. 


Elf Falle vox Osteomyelitis des Fersexbeins (Eleven Cases of Calcaneal Osteomi eli 
tis). Herbert Volkner. Bruns’ Beitrage zur klinischen Chirurgie, CLXX, 229, 
Sept. 1939. 

The course of osteomyelitis of the calcaneum differs from that of osteomyelitis lo- 
calized in other bones. Since there is no tendency for spreading, a more conservative 
treatment is indicated. In the author’s series of eleven cases, treatment consisted m 
curettage in three cases and simple incision and sequestrectomy in eight. As the infec- 
tion is usually localized near the posterior epiphyseal line or at the superior surface near 
the insertion of the Achilles tendon, there is little tendency for spreading to other joints 
or for the formation of new foci. Clinically, oedema, tenderness, nocturnal pain, am 
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elevation of temperature were noted. In the differential diagnosis tuberculosis, periosti- 
tis, and trophoneurosis had to be considered. Usually a long period of immobilization 
was necessary. Experiences with cod-liver-oil packing were not encouraging. The 
duration of treatment was from four to twenty months. The functional end results 
were satisfactory; the patients were able to walk without discomfort, wearing ortho- 
paedic shoes or shoes with special arch supports. — Ernest H. Betlmann, M.D., White 
Plains, A T cw York. 


Intraspinal Protrusions of the Intervertebral Discs: Roentgenographic Find- 
ings. Kenneth S. Davis. California and Western Medicine, LI, 230, Oet. 1939. 

After presenting the subject of intraspinal protrusion of dislocated portions of the 
intervertebral discs and the nucleus pulposus, the author discusses the differential diagno- 
sis. He stresses the necessity of examination of the spinal fluid and the use of the Queck- 
enstedt and the “ reverse-Queckenstedt ” tests. As a final diagnostic test, in a patient who 
will evidently come to operation, the injection of five cubic centimeters of lipiodol into the 
intraspinal subarachnoid space is recommended. The blocking is demonstrated by 
placing the patient in the prone position on a tilting fluoroscopic table, with the head 
elevated 20 or 25 degrees; the table is then gradually tilted downward. The movement 
of the lipiodol is observed by the fluoroscope and roentgenograms. As lipiodol remains 
indefinitely, its use should be restricted to those cases in which operation is definitely 
indicated. — Charles Lyle Hawk, M.D., Los Angeles, California. 

The Principles of Tendon Suture in the Hands. John Harold Couch. The Canadian 

Medical Association Journal, XLI, 27, 1939. 

Dr. Couch states very clearly and succinctly the principles which govern the suc- 
cessful repair of a cut tendon: " (1) recognize it; (2) repair it; (3) repair it so that it stasis 
repaired; (4) make it move.” He points out that one should devote one’s attention 
primarily not to the wound, but to the hand below the wound in order to discover what 
disability exists there. The author stresses the importance of proper apposition and the 
employment of suture material that is not bulky, that is strong, and that will maintain its 
strength over a period of three or more weeks. He, therefore, suggests linen or silk, and 
considers that No. 2 braided silk, having a strength of eleven pounds, is none too strong 
in view of the fact that a flexor tendon from the hand has a tensile strength of 100 pounds. 
He points out how useless it is to expect a tendon to move a finger, the joints of which are 
so stiff that it could not be moved, and states that the part involved should be kept free 
from splints with full flexion and full extension many times a day. These exercises should 
be vigorous and prolonged. — D. E. Robertson, M.B., Toronto, Ontario, Canada. 


Conservative Treatment for Fracture of the Os Calcis. H. Gurth Pretty. The 

Canadian Medical Association Journal, XLI, 40, 1939. 

Dr. Pretty presents still another method for treatment of fracture of the os calcis. 
•The treatment is based on the disimpaction of the fragments, compression of the lateral 
spread, increase of the salient angle to normal, the prevention of submalleolar callus by 
compression, and, finally, the application of a special os calcis brace to enable the patient 
to return to light work. The author disimpacts the fragments by blows of a mallet, 
pounding over the lateral malleolus on a rolled-up towel. He then uses a Forrester clamp 
to compress the os calcis laterally. Ice tongs are then applied to the os calcis posterior to 
the line of fracture with traction on the ice tongs and countertraction made just posterior 
to the anterior end of the os calcis. In this way any subluxation of the bones of the 
metatarsal joint is overcome. When reduction is satisfactory, a plaster cast, with lateral 
compression pads over the os calcis in the submalleolar region, is applied. The period of 
post-reduction manipulation and care extends over nine months. The steps during this 

VOL. XXII, NO. I. JANUARY 1940 



242 


CURRENT LITERATURE 


period of after-care are rather complicated and require a great deal of attention, so that 
anyone interested in the method should read the original article for the technical details. 
The author concludes that this form of treatment has proved so far very satisfactory. — 

D. E. Robertson, M.B., Toronto, Ontario, Canada. 

The Use of Fascia Lata in the Treatment of Fallen Metatarsal Arches. E. 
Earle Shouldice. The Canadian Medical Association Journal, XLI, 142, 1939. 

Dr. Shouldice describes an operation for the relief of metatarsalgia, in which fascia 
lata is used to bind the fifth metatarsal to the first. A strip of fascia lata is placed around 
the neck of the fifth metatarsal, and is extended under the second, third, and fourth 
metatarsals to embrace the neck of the first. This strip is pulled sufficiently tight to 
narrow the foot materially, and the author claims that the procedure has given a narrower 
foot and has relieved pain in the region of the heads of the second and third metatarsals. 
He reports twelve operations with successful results. — D. E. Robertson, M.B., Toronto, 
Ontario, Canada. 


Osteochondritis Dissecans. R. C. Burr. The Canadian Medical Association Journal, 
XLI, 232, Sept. 1939. 

The author reports three cases of osteochondritis dissecans: in two cases the lesion 
was in the ankle joint, and in one case it was in the knee. He gives a short description of 
the clinical findings, and discusses the etiology and the treatment. — D. E. Robertson, 
M.B., Toronto, Ontario, Canada. 

Osteopsathyrosis (Fragilitas Ossium). H. H. McGarry. The Canadian Medical 
Association Journal, XLI, 354, Oct. 1939. 

A case of osteogenesis imperfecta in a newborn infant is reported. The author gives 
a detailed history of the clinical condition and of the autopsy findings, which are interest- 
ing in that they support the theory of arrested development of the bone. — D. E. Robertson, 
M.B., Toronto, Ontario, Canada. 


Carcinoma in Osteomyelitis. C. M. Meng. The Chinese Medical Journal, LV, 505, 

1939. 

The writer reports three cases of chronic osteomyelitis in which carcinoma developed 
locally, and he notes the rare incidence of this condition, as recorded in surgical literature. 
Since the original report of thirty-nine cases by Devars in 1894, Benedict described twelve 
cases from the Massachusetts General Hospital in 1931, and Henderson and Swart added 
five more from The Mayo Clinic in 193G. It would appear from a study of a large series 
of cases that the occurrence of carcinoma in chronic osteomyelitis is between 0.2 and O.o 
per cent. 

The lesions occur most frequently in the lower extremities, — in only three cases were 
they reported as being in the upper extremities. The age of the patient does not seem 
to be a determining factor, since one of Devar’s patients was only thirteen 3 'ears old, but, 
in general, it can be said that these lesions usually occur in individuals of cancer age and 
after the osteomyelitis has been present for over a year. The carcinomatous lesions are 
slow growing, are only locally malignant, and rarely cause metastases, so that local ex- 
cision of the tumor max’ result in a permanent cure. In some instances, radium or high- 
voltage roentgenotherapy has been employed; while, in others, amputation has been 
necessary for a cure of the disease. 

The author believes that in the presence of chronic inflammatory irritation of man\ 
years’ duration, the normal regenerative processes of the epithelial cells may become so 
altered that neoplastic changes occur. The reason for the rare occurrence of the condi- 
tion, however, is explained on the basis of a possible individual hereditary susceptibilitj 
to cancer. 
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In order to minimize the possibility of malignant change, the following procedures 
are recommended: (1) adequate drainage of all osteomyelitic foci; (2) wide incision of 
draining sinuses; (3) sauccrization of bone cavities; (4) infrequent non-irritating dress- 
ings; (5) immobilization of the affected extremity in a plaster cast; and (6) skin-grafting 
of clean granulation areas to hasten epithelization. The author also feels that routine 
pathological examinations should be made following operations for osteomyelitis per- 
formed upon elderly individuals who have veiy chronic recurrent lesions. — George TP. Van 
Gordcr, M.D., Boston, Massachusetts. 


Antigua Fractura-Lux-vcIon Coiiplicada del Tobillo. Tratamiento Recon- 

structivo. (Old Compound Fracture-Dislocation of the Ankle. Reconstructive 

Treatment.) Alberto Inclan. Cirugia Ortopcdica y Traumatologia, VII, 1, 1939. 

Serious deformities following fractures are often seen, in spite of the great efforts 
being made to urge the general practitioner to prevent them. The author emphasizes 
the importance of the dictum that prevention is better than treatment, and presents a 
case which illustrates this very well. 

Eight months before he was operated upon by the author, the patient sustained a 
compound fracture-dislocation of the ankle. Four months after the original injur} - , a 
severe infection developed in the ankle joint. When first seen by the author, the patient 
had a fair amount of infection and lymphangitis, which necessitated treatment for three 
months before he could be operated upon. Before operation the patient’s ankle was in a 
position of total lateral dislocation with disorganization of the joint. The fibula was 
united in malposition with considerable shortening. At operation an osteotomy of the 
fibula was done with wide exposure of the inner side of the joint. The inferior surface of 
the tibia, along with the skin over the projecting portion, was excised. The upper surface 
of the astragalus was removed by a linear osteotomy; the astragalus and the tibia were 
aligned in good position, and a cast was applied. Three weeks after operation both in- 
cisions were dressed. The internal one had healed by primary intention, but that over 
the fibula showed some exuberant granulations, which were cauterized with silver nitrate. 
A second cast was applied. Six months following the operation the patient had an ex- 
cellent result, — good fusion, complete healing of the infection, and ability to walk without 
crutches with good motion in the foot. At the time the article was written, two years and 
four months had elapsed since the operation, and the end result was very good. 

The author discusses the treatment of compound fractures in general. If the frac- 
ture is seen within the first six hours, a thorough cleansing and debridement is done, 
the fracture is reduced, and the wound is closed without drainage or with only a very 
small drain, which is removed at the end of forty-eight hours. If the wound is seen after 
the first six hours, much the same procedure is carried out, only less debridement is per- 
formed, and the wound is left wide open instead of being sutured. The Orr treatment is 
employed. The author emphasizes the importance of aligning the fragments at once 
in cases of this type, rather than allowing them to go on to malunion in poor position. 
The article is accompanied by excellent illustrations of the case presented. — Louis IF. 
Breck, M.D., El Paso, Texas. 


Un NUEVO PROCEDIMIENTO EN EL TRATAMIENTO DE LAS FRACTURAS DE LA CLAVICULA 

(A New Procedure in the Treatment of Fractures of the Clavicle). Jose Chirinos. 
Gaceta Peruana de Cirugia y Medicina, II, No. 16, 1, 1939. 

A detailed discussion of the bony and muscular anatomy of the region of the shoulder 
joint is given to bring out the importance of the clavicle in securing the shoulder and arm 
to the thorax. Under the clavicle is a triangular space with the clavicle at the vertex, in 
which lie the nerves and the blood vessels that run from the thorax to the arm. The 
author stresses the importance of this because of the danger that the clavicle may project 
downward into this space when it is fractured. Fractures of this bone may rarely be oe- 
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casioned by direct violence; more frequently they are caused by a fall on the shoulder 
(indirect violence). The fractures are classified according to their various anatomical 
types. In fractures of the clavicle in general it is found that the proximal fragment is 
pulled upward by the sternocleidomastoid muscle, while the distal fragment is pulled 
downward and medially by the action of the muscles attached to the upper end of the 
humerus, especially the pectoralis major. The author quotes a fundamental postulate in 
the treatment of fractures, — that the broken bone should be replaced in good position 
without impeding the normal function of the neighboring organs. This cannot be ac- 
complished satisfactorily in fractures of the clavicle, because of the very flexible nature of 
the structures about the shoulder girdle. On this account, innumerable methods of treat- 
ment have been proposed; the author mentions fifty-seven. 

The author then describes his own method, which consists essentially in placing a 
screw in each fragment with an adjustable plate between the two screws to maintain 
reduction. The screws are inserted through the skin and into the bone without an open 
operation by means of special instruments. A nut is then placed on each screw to engage 
the plate, which has a channel along which slide the adjustable screws. A clamp is placed 
on each screw, and connecting the two is a threaded shaft with which distraction of the 
fragments may be accomplished. As soon as a satisfactory reduction has been obtained, 
the nuts on the bone screws are tightened to engage the plate securely, and reduction is 
thus maintained. The method appears to be not too complicated and at the same time 
practicable. No fixation is used postoperatively, and the patient is allowed moderately 
free movement at the shoulder. The apparatus is removed at the end of from ten to 
fifteen days. Photographs and roentgenograms of three cases show that very satis- 
factory reduction can be accomplished and maintained by this method. 

The author describes in some detail the various advantages of his method, and most 
of his points are well taken. However, many American orthopaedic surgeons would 
object to at least two of them. He states that an operating room is not necessary for the 
insertion of the screws, and that the procedure is not difficult and can be used by any 
surgeon and not necessarily one trained in bone surgery . — Louis IP. Breck, M.D., El Paso, 
Texas. 


Ax Epidemic of Poliomyelitis in Which Bulbar Paralysis Occurred with Unusual 

Frequency. Ernest L. Stebbins, Edward E. Gillick, and Hollis S. Ingraham. 

The Journal of the American Medical Association, CXIII, 1559, Oct. 21, 1939. 

Twenty cases of poliomyelitis occurring in the City of Niagara Falls, New York, 
during the two-month period from July 23 to September 20, 1938, are reported, in which 
a high incidence of bulbar involvement was noted. In thirteen of twenty cases a definite 
bulbar paralysis was observed, and twelve of these terminated fatally, a fatality rate of 
60 per cent. 

Spinal-fluid studies were made in eleven of the twenty cases, and moderately in- 
creased pressure was observed in all of them. Cell count varied from 17 to 450, and an 
increase of globulin was reported in nine cases. 

Extensive peripheral paralysis was the usual finding, and only one non-paralytic 
case was observed, although a careful check was made for mild or abortive cases. A 
rapidly fatal bulbar paralysis followed the peripheral paralysis in the fatal cases with 
respiratory failure. In only two of the cases of bulbar type had tonsillectomy been per- 
formed. The etiology was proved by tissue study and the production of the typical 
disease in monkeys following inoculation with an emulsion of cord and brain stem taken 
at autopsy. 

A careful epidemiological survey was carried out relative to nationality, geographic 
grouping in the City, proximity to the water front, economic status, previous health, 
contacts, milk supply, pets, public bathing facilities, and insect bites, but this study failed 
to reveal anything in common other than the water supply . — Herschel Penn, M.D; 
Knoxville, Tennessee. 
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Excision of Scapulv. Report of Case with Excellent Functional Result. 

Edwin \V. Ryerson. The Journal of the American Medical Association, CXIII, 

I95S, Nov. 25, 1939. 

The author reports a case of metastatic carcinoma of the scapula, which presented 
on clinical and roentgenographic examination a pictuie lesemblmg that of an osteogenic 
sarcoma. A resection of several inches of the transveise colon had been done six years 
previously for chronic obstiuction said to have been due to carcinoma of the hepatic 
flexure. Perfect health had been enjoyed for four years, when gastro-intestinal symp- 
toms reappeaied, followed one year latei by symptoms referable to the scapula, in the 
form of pain in the right upper arm and later swelling m the region of the scapula. An 
interscapular thoracic amputation was refused by the patient, who consented, however, 
to excision of the scapula; this was done, and the greatei tuberosity of the humerus was 
attached to the clavicle. Fairly good function and position resulted, the patient being 
able to use this extremity in feeding himself and in writing, and complete relief from the 
severe pain was experienced. 

The laboratory report was that of a metastatic glandular carcinoma, which in the 
scapula is relatively uncommon. Death occuried eight months later from generalized 
carcinomatosis. 

The author states that had he been certain that the condition was due to metastatic 
carcinoma the operation might not have been performed, but relief from the unbearable 
pain seems to have justified it. He suggests that alcohol injection would be worth trying 
in a similar case for relief of pain. — Herschel Penn, M.D., Knoxville, Tennessee. 


Neurologic Aspects of Herniated Nucleus Pulposus at the Fourth and Fifth 
Lumbar Interspaces. It. Glen Spuilmg and F. Keith Bradford. The Journal of 
the American Medical Association, CXIII, 2019, Dec. 2, 1939 
Disease or trauma of the intei vertebral disc and the posterior longitudinal ligament 
usually precedes low-back pain with sciatic radiation caused by protrusion of the nucleus 
pulposus. The annulus fibrosus and the posterior longitudinal ligament are supplied by 
nerves from the lumbar plexus. True sciatic radiation is not caused by involvement of 
the ligamentous sti uctures alone, but by the pressure of the prolapsed nucleus pulposus 
on nerve roots. In patients v ith disease of the annulus fibrosus, herniation is likely to 
occur in a posterolateral direction, because of the poor development of the postenor longi- 
tudinal ligament, which reinforces the annulus fibrosus 

Prolapse in the fourth lumbar disc results in pressure on the fifth lumbar nerve. 
If it extends far laterally, compression of the fourth lumbar nerve at its foramen is found. 
If it extends medially, compressing the thecal sac fiom the side, in addition to the fifth 
lumbar nerve, the first and second sacral nerves will also be involved. Compression of 
one or more of these components gives rise to sciatic pam Sciatic pain may result from 
compression of the fifth lumbar nerve or of the first sacral alone, producing both motor 
and sensory changes. Paraesthesia is far more frequent and important in accurate clini- 
cal localization when found with objective sensory changes. 

The symptoms of prolapse of the nucleus pulposus at the fourth lumbar and the 
lumbosacral discs aie pain low in the back and sciatic radiation, usually exaggerated by 
coughing or sneezing. Pain may be in the gluteal region, in the thigh, in back of the 
knee, or on the lateral aspect of the leg or of the ankle. The low-back pam may be 
variable or intermittent, and is intensified by bending or lifting or in torsion of the trunk. 
Paraesthesia of the thigh or of the leg is common. Muscle weakness is not found as a 
rule. A stiff lumbar spine is a prominent feature, but is not as important as a positive 
Lasegue sign, the hyperaesthesia, or the decreased or absent ankle jerk. A positive 
Naffziger sign is pathognomonic of mtraspinal disease. 

The authors point out that of nine consecutive cases in u Inch operations v, ere per- 
foimed without confirmation of the diagnosis by contrast media, herniation of the nucleus 
pulposus was found in each. In the same three-month period iodized oil "as u-ed six 
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times with operation indicated in but two cases. They believe that their high incidence 
of positive results by operation is due to the better interpretation of the neurological 
picture. — Henry H. Beckering, M.D., Dallas, Texas. 


The Diagnosis of Intervertebral Disk Protrusion by Intraspinal Injection of 
Air. W. Edward Chamberlain and Barton R. Young. The Journal of the American 
Medical Association, CXIII, 2022, Dec. 2, 1939. 

Air, when injected into the spinal canal, serves as an excellent contrast medium for 
visualization of space-taking lesions. A total of from forty to fifty cubic centimeters is 
injected, five cubic centimeters being injected at a time and five cubic centimeters of 
spinal fluid being removed each time. The success of the method depends on the proper 
technique and level of injection and good roentgenograms, which should be a little over- 
exposed for better detail. Variations from simple indentations to complete block can be 
accurately demonstrated. In over 300 cases there was no error in diagnosis as proved by 
laminectomy. 

The major advantage of air is that it is readily absorbed from the spinal canal and 
leaves no irritating foreign substance if operation is not done. The technique of injec- 
tion, roentgenographic control, and interpretation of findings are discussed in detail. — 

Brandon Carrell, M.D., Dallas, Texas. 


The Roentgenologic Diagnosis of Intraspinal Protrusion of Intervertebral 
Disks by Means of Radiopaque Oil. John D. Camp. The Journal of the Ameri- 
can Medical Association, CXIII, 2024, Dec. 2, 1939. 

Protruded intervertebral discs are composed of fibrocartilage, portions of the nucleus 
pulposus, and, at times, portions of the notocord, all of which are not ordinarily opaque to 
the roentgen ray. For roentgenographic visualization, substances such as iodized oil, 
air, and oxygen, skiodan, and colloidal thorium oxide have been injected intrathecally as 
contrast media, and none of them have been entirely satisfactory'. The use of iodi led oil 
is indicated in those cases where a positive clinical diagnosis cannot be made or in those 
where a definite level is not determined. Varying amounts of iodized oil are used, the 
optimum being five cubic centimeters and the minimum, two cubic centimeters. Multi- 
ple discs may' be overlooked with small amounts. Slow, continuous lumbar injection is 
employ'ed, the oil being fresh and heated to 105 degrees. Fluoroscopic and plate control 
are used during injection, with the tilt tests to establish a definite level. 

Sixty-five per cent, of the lesions seen roentgenographically' are to one side or the 
other of the mid-line. Partial obstruction occurs in 11 per cent, of the cases; complete 
obstruction, in 2.5 per cent. In the remainder there are filling defects. Hypertrophy of 
the ligamentum flavum shows as a broad indentation in the oil. An oedematous nerve 
root will displace additional oil and produce additional deformity'. Anomalies of the 
cul-de-sac should be recognized as such. 

The authors report that out of 203 cases in which a preoperative roentgenographic 
diagnosis of protrusion of an intervertebral disc had been made, this diagnosis was con- 
firmed at operation in 194. — Henry II. Beckering, M.D., Dallas, Texas. 


Protruded Intervertebral Disks with a Xote Regarding Hypertrophy of Liga- 
menta Flava. J. Grafton Love. The Journal of the American Medical Association, 
CXIII, 2029, Dec. 2, 1939. 

During the years 1935, 1936, and 1937, only 1.8 per cent, of over 300 patients seen 
at The Mayo Clinic by orthopaedic consultants for low-back pain and/or sciatic radiation 
underwent operation because of a diagnosis of protrusion of the intervertebral disc. The 
svmptom complex presented by these patients was low-back pain with sciatic radiation, 
spasm of the lumbar muscles, loss of the normal lumbar lordosis, positive Lascgue and 
Ivernig signs, sciatic tenderness, and decrease or absence of the tendo aclnllis reflex. If 
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the total spinal-fluid protein is elevated and the roentgenogram shows narrowing of the 
fourth or fifth lumbar intervertebral disc, the diagnosis is almost certain. The author 
usually relics on confirmation by an opaque intraspinal substance as seen roentgenograph- 
ically, but he has recently operated on eleven patients with proved prolapsed discs despite 
the fact that roentgenographic findings were negative. Hypertrophy of the ligamentum 
flavum is usually associated with protrusion of an intervertebral disc; in only twelve 
patients was there hypertrophy of the ligament without an associated prolapsed disc. 

Surgical treatment is advised and consists in the removal of the excessive portion of 
the prolapsed disc through a small laminectomy wound, great care being taken in the 
handling of the nerves and in hemostasis. Postoperative treatment is simple, no casts 
or splints are used, and patients are allowed as much freedom as possible. Frequent 
neurological examinations are made, and, if there is an increase in the findings, a post- 
operative hemorrhage should be ruled out. One postoperative hemorrhage and one 
postoperative death are reported. — Brandon Carrcll, M.D., Dallas, Texas. 

Acute Osteomyelitis with Staphylococcemia. A Clinical Report on the Use of 

Antitoxin in Its Treatment. Lenox Dial Baker and Alfred Rives Shands, Jr. 

The Journal of the American Medical Association, CXIII, 2119, Dec. 9, 1939. 

In this article attention is directed to the experimental and the clinical facts which 
indicate the value of staphylococcus serum in the treatment of acute osteomyelitis. 
Serological studies show that fatalities occurred in those individuals in whom no staphy- 
lococcus antitoxin was found in the blood stream. In those patients who recovered 
large quantities of antitoxin were found in the blood. 

Upon administration of antitoxin intramuscularly a shift in the relation of young 
forms to old forms of polymorphonuclear leukocytes was observed, with a decrease in the 
number of young forms free in the blood stream. This shift was used as a guide in the 
treatment, and it is believed by the authors to be as accurate as serological tests and also 
more convenient. 

Treatment consisted in an initial intramuscular dose of antitoxin followed by mas- 
sive intravenous doses. 

The production of toxin from the infected area must be stopped, as poor results fol- 
lowed failure to remove the site of infection. Wide excision, as in the Orr treatment, is 
recommended when possible. 

The author also reports some work with sulphopyrodine. Culture of the blood 
showed it to be free of bacteria shortly after the administration of this drug. Work on 
the relation of this drug to osteomyelitis has not yet been completed. — IF. C. Peterson, 
M.D., Dallas, Texas. 


Resultats eloignes de l’ ablation chirurgicale des corps etrangers articulaires, 
d’aprSs 31 cas (Late Results from Removal of Foreign Bodies from Joints in 
Thirty-One Cases). R. Leriche, A. Jung, et Ch. Berthel. Journal de Chirurgie, 
LIV, 1, 1939. 

The authors report the late results after the removal of foreign bodies in osteochon- 
dritis dissecans (twelve cases) and in synovial osteochondromatosis (eight cases), trau- 
matic foreign bodies (nine cases), and loose bodies formed in arthritic joints (tuo cases). 
The time interval was from six months to twelve years. In the cases of osteochondritis 
dissecans the late results were excellent, and some healing of the defect "as seen in many 
of them. Only three of these patients showed any chronic arthritis. Only three of the 
patients with osteochondromatosis had follow-up examinations; of these tno had excel- 
lent results. In the third case all of the foreign bodies had not been removed, and further 
surgery' was required. Five of the cases of foreign body due to intra-articular fractures 
were reexamined from three to ten y'ears after operation and showed good results. Those 
cases which were due to arthritis were not reviewed. J . Albert Key, M.D., St. Louis, 
Missouri. 
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times with operation indicated in but two cases. They believe that their high incidence 
of positive results by operation is due to the better interpretation of the neurological 
picture. — Henry H. Beckering, M.D., Dallas, Texas. 


The Diagnosis of Intervertebral Disk Protrusion by Intraspinal Injection of 
Air. W. Edward Chamberlain and Barton R. Young. The J ournal of the American 
Medical Association, CXIII, 2022, Dec. 2, 1939. 

Air, when injected into the spinal canal, serves as an excellent contrast medium for 
visualization of space-taking lesions. A total of from forty to fifty cubic centimeters is 
injected, five cubic centimeters being injected at a time and five cubic centimeters of 
spinal fluid being removed each time. The success of the method depends on the proper 
technique and level of injection and good roentgenograms, which should be a little over- 
exposed for better detail. Variations from simple indentations to complete block can be 
accurately demonstrated. In over 300 cases there was no error in diagnosis as proved by 
laminectomy. 

The major advantage of air is that it is readily absorbed from the spinal canal and 
leaves no irritating foreign substance if operation is not done. The technique of injec- 
tion, roentgenographic control, and interpretation of findings are discussed in detail. — 

Brandon Carrell, M.D., Dallas, Texas. 


The Roentgenologic Diagnosis of Intraspinal Protrusion of Intervertebral 
Disks by Means of Radiopaque Oil. John D. Camp. The Journal of the Ameri- 
can Medical Association, CXIII, 2024, Dec. 2, 1939. 

Protruded intervertebral discs are composed of fibrocartilage, portions of the nucleus 
pulposus, and, at times, portions of the notocord, all of which are not ordinarily opaque to 
the roentgen ray. For roentgenographic visualization, substances such as iodized oil, 
air, and oxygen, skiodan, and colloidal thorium oxide have been injected intratliecally as 
contrast media, and none of them have been entirely satisfactory. The use of iodized oil 
is indicated in those cases where a positive clinical diagnosis cannot be made or in those 
where a definite level is not determined. Varying amounts of iodized oil are used, the 
optimum being five cubic centimeters and the minimum, two cubic centimeters. Multi- 
ple discs may be overlooked with small amounts. Slow, continuous lumbar injection is 
employed, the oil being fresh and heated to 105 degrees. Fluoroscopic and plate control 
are used during injection, with the tilt tests to establish a definite level. 

Sixty-five per cent, of the lesions seen roentgenographically are to one side or the 
other of the mid-line. Partial obstruction occurs in 11 per cent, of the cases; complete 
obstruction, in 2.5 per cent. In the remainder there are filling defects. Hypertrophy of 
the ligamentum flavum shows as a broad indentation in the oil. An oedematous nerve 
root will displace additional oil and produce additional deformity. Anomalies of the 
cul-de-sac should be recognized as such. 

The authors report that out of 203 cases in which a preoperative roentgenographic 
diagnosis of protrusion of an intervertebral disc had been made, this diagnosis was con- 
firmed at operation in 194. — Henry H. Beckering, M.D., Dallas, Texas. 


Protruded Intervertebral Disks with a Note Regarding Hypertrophy of Liga- 
mexta Flava. J. Grafton Love. The Journal of the American Medical Association, 
CXIII, 2029, Dec. 2, 1939. 

During the years 1935, 1936, and 1937, only 1.8 per cent, of over 300 patients seen 
at The Mayo Clinic by orthopaedic consultants for low-back pain and/ or sciatic radiation 
underwent operation because of a diagnosis of protrusion of the intervertebral disc. T he 
symptom complex presented by these patients was low-back pain with sciatic radiation, 
spasm of the lumbar muscles, loss of the normal lumbar lordosis, positive Lasegue one 
Kernig signs, sciatic tenderness, and decrease or absence of the tendo achillis reflex. 
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bone has thus been completely severed, each end has a saddle-like groove. The ends can 
then be introduced into each other with proper coaptation. The bone dust produced by 
the burring acts as a good hemostatic and also promotes local osteogenesis. The author 
calls his method “fenestrating osteotomy " —Emanuel B. Kaplan, M.D., New York 

•»y t r 1 


Giant Cell Tumor of Bone. Bradley L. Coley. The Medical Press and Circular, 

CCII, 172, 1939. 

The author presents a very comprehensive summary of our present knowledge of 
giant-cell tumor. It is usually a single lesion, and the location is generally at the ends of 
long bones of the extremities. The femur, the tibia, and the radius are most frequently 
involved. It begins in the epiphyseal region and extends progressively to destroy can- 
cellous bone; it seldom invades the shaft. 

The chief symptom is low-grade intermittent pain, often described as a “dull ache”. 
Swelling is a very late symptom and physical finding. 

Roentgenographic study reveals distinctive characteristics. There is a destructive 
area in the epiphyseal region, involving the metaphysis, but almost never the cortical 
bone. It is spheroid and shows coarse trabeculation. There is no new-bone prolifera- 
tion, and seldom is there joint invasion. 

Giant-cell tumor is to be differentiated from bone cyst, enchondroma, and osteolytic 
osteogenic sarcoma. Bone cyst occurs in childhood and early adolescence; it is always on 
the diaphyseal side of the epiphyseal line and is separated from this line by a bridge of 
bone. Enchondroma grows slower, seldom expands the cortex, and most often occurs in 
small long bones. Osteogenic sarcoma may present identical symptoms and physical 
findings, and often microscopic proof is necessary for early diagnosis. 

Malignancy may occur in a giant-cell tumor, in which case it is not a true osteogenic 
tumor as it does not form bone, cartilage, or osteoid tissue. The author states that he 
has often seen malignancy develop in giant-cell tumors following the combined use of 
surgery and irradiation, and he strongly deprecates the practice of combining the two 
methods of treatment. 

Surgery is probably the treatment of choice, although some sites may be inaccessible 
and there irradiation must be used. Irradiation may be carried out by radium packs or 
by the roentgen ray. The latter is preferable if irradiation is the treatment of choice and 
should be given in small doses repeated at frequent intervals and continued only so long 
as is indicated. 

A description of a curettage technique is given, which emphasizes the careful, aseptic, 
thorough, and complete removal of tumor tissue, followed by complete wound closure and 
protection of the limb to prevent fracture.— Herbert E. Hipps, M.D., Marlin, Texas. 


Osteomyelitis und Trauma. Pathologisch-anatomische Betrachtungen. (Os- 
teomyelitis and Trauma. Pathological-Anatomical Observations.) C. Froboese. 
Monatsschrift fur Unfallheilkunde und Versicherungsmedizin, XL VI, 305, 1939. 
After enumerating all the important factors which come to the attention of the 
pathologist in the study of osteomyelitis, the author concludes that the significance of 
trauma as an etiological or contributory influence cannot be determined with certainty. 

R. J. Dittrich, M.D., Fort Scott, Kansas. 


Die Monteggia-Schadigung (Ellenbruch mit Ausrenkung des Speichenkom'- 
chens). [Monteggia’s Fracture (Fracture of Ulna with Dislocation of Head of 
Radius).] Friedrich Klages. Monalsschrift fur Unfallheilkunde und Versichcrungs- 
medizin, XLVI, 368, 1939. 

This type of injury was seen in twelve patients during a period of eleven } ears. 
Reports of all cases are given, accompanied by eight roentgenograms. In three 
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patients with fresh injury, conservative treatment, consisting in reduction both of the 
fracture and of the dislocation, was successful and resulted in normal or good function. 

In two cases of fresh injury, closed reduction was unsuccessful and operative treat- 
ment was employed. In the first case, reposition was easily accomplished. In the 
second case, it was necessary to resect the radial head. Complete restoration of function 
followed this form of treatment. 

In six cases of old injury (two to eleven months), operative reduction was satisfactory 
in two instances. 

The article contains an extensive discussion of the mechanism of the injury, the 
diagnosis, and the various forms of treatment which are employed. — R. J. Dittrich, M.D., 
Fort Scott, Kansas 


Die Bedeutunc. der Zehen (The Function of the Toes). Otto Mayr. Monatsschrifl 
fiir Unjallheilkunde und Versicherungsmedizin, XLVI, 421, 1939. 

The author discusses the anatomical and functional aspects of the toes from the 
standpoint of the influence of these structures, not only on the foot, but also on the static 
and postural relations of the entire body. Considering first the r61e played by the toes 
in the normal foot, as determined from anatomical and roentgenographic studies, an 
analysis is made of eighteen cases in which one or more toes had been amputated. This 
study embraces the clinical symptoms and the physical and roentgenographic findings. 
The conclusion is reached that amputation of one or more toes is usually followed by 
serious disability and should, therefore, be avoided if possible. — R. J. Dittrich, M.D., 
Fort Scott, Kansas. 


Anatomical Approaches and Operative Technique of Fractures of the Bones of 

the Forearm. G. D. Bolotine. Orlhopaedia i Travmatologia, XIII, 42, 1939. 

In the experience of the Ukrainian Central Institute of Orthopaedics and Trauma- 
tology, fractures of the bones of the forearm are treated as a rule conservatively, but, in a 
number of cases, closed reduction has been found unsatisfactory. An attempt has, 
therefore, been made to establish definite rules for surgical treatment, and the classifica- 
tion of Masmonteil has been adopted. This includes diverging displacement of the distal 
or of the proximal fragments combined with converging displacement of the opposite 
fragments and rotational displacements and parallel displacements with obliteration of 
the interosseous space. Certain isolated fractures of the radius and of the ulna are also 
included in this series. 

In order to avoid the frequently encountered non-union, the author emphasizes the 
importance of the proper technique and especially the choice of correctly placed anatomi- 
cal approaches. Several incisions are described, but Cadenat’s approaches, which he 
described in the Bidlctins et Memoircs de Chirurgie in 1937 and in the Journal de Chirurgic 
in 1929, are considered most satisfactory. The author states that the method of cerclage 
with a steel wire for oblique fractures and combined with a beef-bone graft for transverse 
fractures has been used in the Institute with satisfactory results. — Emanuel B. Kaplan, 
M.D., New York, N. 7. 


La CLEF DU DIAGNOSTIC PRECOCE DE LA SPONDYLARTHRITE EST DANS LA KADIOGRAPHIE 
des articulations SACRO-iLiAQUES (The Key to the Early Diagnosis of Spondj - 
arthritis Is in Roentgenography of the Sacro-Iliac Joints). J. Forestier et • 
Metzger. La Presse Medicale, XLVII, 1247, 1939. 

The authors are of the opinion that the key to the early diagnosis of the ankylosing 
spondylarthritis of Marie is the roentgenographic appearance of the sacro-iliac joints- 
Of 159 cases which they studied, the characteristic picture was observed in all but t" °- 
In twelve cases which they studied before evidence of spinal involvement appeared, lC 
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following facts were elicited. With one exception, all patients were men and under the 
age of thirty years. One third gave a history of gonorrhoea. The majority of patients 
had suffered pain for a period of less than four years. All complained of back pain, with 
radicular radiation. There was some stiffness of the spine, with tenderness on percussion 
over the spinous processes and sciatica. None of the patients had any symptoms refera- 
ble to the sacro-iliac joints, yet roentgenographic examination showed characteristic 
changes- in the sacro-iliac joints. 

These changes may be divided into three phases: (1) decalcification of the bones, 
with apparent widening of the joint; (2) irregular mottling, which the author calls “tiger- 
ing”; and (3) synostosis, with transverse fibrillation and sclerosis of the sacro-iliac joint. 
Calcification of the iliolumbar ligaments maj' be concomitant. 

On the basis of these pictures, with symptoms of radiating back pain, the author 
believes the differential diagnosis of early ankylosing spondylarthritis may 7 confidently 
be made. — Henry Milch, M.D., Neiv York, N. Y. 


Le syndrome du neurogliome de Leriche. Son importance et ses consequences 

mEdico-lEgales chez les grands amputes. (Leriche’s Neuroglioma Syndrome. 

Its Importance and Its Medicolegal Consequences in Extensive Amputations.) 

P.-H. Descoust. La Prcssc Midicalc., XL VII, 1279, 1939. 

An increasing number of patients previously subjected to amputation present them- 
selves with disability other than that occasioned by the amputation. Anginal pain, 
hypertension, and other vasomotor disturbances, which characterize the condition, are 
classed by the author in the large neuroglioma group described by Leriche at the meeting 
of the Union Fidirative dcs Midccins de Reserve in March 1939. These are believed to 
be caused by a reflex action on the sympathetic nervous system, through which their 
action on the cardiac plexus is controlled. The designation “cardiac trouble in amputa- 
tion patients” indicates a real clinical condition, provided any other organic cause of the 
cardiac symptoms can be eliminated. 

The author readily admits that the fact that this is not an invariable consequence of 
amputation indicates that the patients in whom these symptoms do develop are probably 
neuropathic. The differentiation between the organic and the psychic cases can, of 
course, be made only after careful study, preferably in the hospital. However, the sub- 
sidence of symptoms after novocain injection of the nerve in the amputation stump is 
suggestive of the origin of the cardiac disturbances. In such cases the vicious cycle may 
be interrupted by injections of the stellate or lumbar ganglion, or by ganglionectomy. — 

Henry Milch, M.D., New York, N. Y. 


Moignons utiles et moignons inutilisables (Useful and Useless Amputation 
Stumps), Rend Leriche. La Presse .1/ cdicalc, XL VII, 1333, Sept. 13, 1939; 1350, 
Sept. 20, 1939. 

The author states that exact information is available on a series of 80,000 amputa- 
tions performed during the World War from 1914 to 1918. Within two years from 
two to four reamputations had been performed in 16 per cent, of the cases; 31 per cent, of 
the stumps had had to be reoperated upon; and 50 per cent, of the lower-extremity 
stumps had had to be revised for prosthetic reasons. Although a number of these second- 
ary operations were justified by osteitis or vicious scar formation, a great many i\ ere im- 
properly performed. Particularly in respect to the length of stump should surgical 
opinion be revised. Amputation must be performed, not with regard to tissue 
economy, but with respect to function and the possibility of the subsequent use of a 
prosthesis. 

For each segment of the extremity there is an optimum length, corresponding in 
general to a section of bone between the middle and the distal extremity of the middle 
third of the diapliysis. With respect to the validity of a stump, the opinion of the 
prosthetic mechanic is preferable to that of the surgeon. Chopart s amputation, the 
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various osteoplastic amputations, disarticulations at the knee, and the Gritti operation 
are all bad. 

If the foot must be sacrified beyond the tarsometatarsal joint, Syme’s amputation is 
the operation of choice. Lisfranc’s amputation and intertarsal amputations in front of 
Chopart’s joint are good for forefoot amputations. In the leg the best amputation is per- 
formed in the lower third of the tibia, with higher amputation of the fibula. No leg 
amputations should be performed at a point less than eight centimeters from the tip of 
the patella. The most favorable site for amputation of the femur is in its mid-third, 
below the middle of the thigh and above the lower quarter. In the upper extremity, with 
certain restrictions, an effort should be made to amputate as far distally as possible. All 
disarticulations, except those at the carpometacarpal joint, are considered ill advised. 
Even wrist disarticulation is bad and should be replaced by lower-forearm amputation. 

In the forearm, ablation of the bones may be performed within an area lying ten 
centimeters below the tip of the olecranon and six centimeters above the wrist joint. In 
the arms, as in the femur, the site of election is in the lower third, a little below the middle. 
The saw should not go below a point five centimeters from the articular interline of the 
elbow, and, if possible, it should not go above a point fifteen centimeters from the 
acromion. In general, an anterior flap should be made. Nerve section is performed 
only after novocain and alcohol or phenol injection. Care should be taken to prevent 
loss of blood, and, in traumatic cases, the wounds should be left wide open . — Henry 
Milch, M.D., New York, N. Y. 


Bone Rarefaction after Trauma to Large Joint Regions without Fracture. 

Henry L. Jaffe. Radiology, XXXIII, 305, Sept. 1939. 

Trauma, often mild in degree, to the neighborhood of large joints may, without 
causing fracture, produce severe muscle atrophy; occasionally it may also cause marked 
bone atrophy, involving all the bones forming the joint and affecting both spongiosa and 
cortex. This condition is most common at the knee, and is probably analogous to 
Sudeck’s atrophy. There is usually present some vasomotor and trophic disturbance of 
the skin. This post-traumatic bone atrophy has frequently led to a diagnosis of tubercu- 
lous disease or of bone tumor. 

Roentgenographically, the atrophy extends a considerable distance along the shafts 
of both proximal and distal bones, which present an obfuscated, cloudy, somewhat mot- 
tled, ground-glass appearance. There is no periosteal new-bone formation. 

Microscopic study shows rarefaction distributed throughout the thickness of the 
cortex, with enlarged and coalesced vessel spaces in some areas and with resorption and 
new-bone deposition on the walls of large cortical spaces in other areas. 

The pathogenesis is unknown, but it is probably the same for the soft-tissue changes 
as it is for the bone changes, and seems to be in the field of neurovascular dynamics. 
This condition is not the result of disuse; it may develop despite continued use. Unlike 
bone atrophied by disuse, the bone under discussion is characterized by numerous dilutee 
and engorged blood vessels. This hyperaemia is certainly a factor in the enlargemen 
and erosion of the liaversian canals, and is itself probably due to a reflex paralysis of the 
vessel walls. 

Recovery is very slow and is favored by active use of the affected part. — Edward 
Reed, M.D., Sarita Monica, California. 


The Importance of Sacro-Iliac Changes in the Early Diagnosis of Ankylosin 
Spondylarthritis. Marie-Strumpell-Bechterew Disease. J acques Forest icr. 
Radiology, XXXIII, 389, Sept. 1939. . . 

It is generally accepted that this disease starts as an atrophic arthritis of the J oin • 
between the facets of vertebrae, which, after an inflammatory stage, undergo on. 
ankylosis, with later ossification of the ligaments. In the early stages there is vague 
back pain or pain radiating around chest and abdomen. If diagnosed early, ankj °- 
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can be avoided. The age at onset is usually betw een eighteen and tv enty-five yeais, and 
males arc affected almost exclusively. Sixty pei cent, of the patients have a history of 
past gemto-unnaiy ailment, not alu ays gonococcal, and ovei 80 per cent show an m- 
cieased sedimentation late 

Roentgcnogiaphicnlly, the bony budging between the veitebiae appeals late m the 
course of the disease. Changes in the sacro-iliac joints aie visible eaily, and lead to com- 
plete bon}' ankylosis. Eaily ioentgenogiams of patients in whom foimation of the 
typical “bamboo spine” latei occuned show changes in the sacio-ihac joints before any 
abnoimahty is noted m the spine. First theie is pseudo widening of the joint space, 
the subchondi.nl bone becoming woolly and hazy thiough decalcification After seveial 
months or a year, a mottled appeal ance of the contiguous poitions of both sacium and 
ilium develops The tci nunal stage is charactei lzed b} lo-s of joint space and synostosis, 
and is geneially contemporaiy with ossification between the veitebiae. The sacro-ihac 
changes may be umlateial oi bilateial, and the}' ma\ involve pait of oi the entne joint. 

The author believes that the piimnry focus in anh\ losing spondylarthntis is the 
gemto-unnary system or the low ei bow el. The toxic pi oducts fi ora this focus dram into 
the lymphatic system of the pelvis, contiguous to the sacio-ihae joints, and thence along 
the spine, just in front of the apophyseal joints, w ith w Inch they have many connections 
This is believed to explain the slow piogression of the disease from the sacio-ihac joints 
upw ard along the spine. 

Treatment consists in lest, fixation, and ph} siotherap} In addition, the author has 
found of great therapeutic value: (1) tieatment by injection of gold salts (chrysotheiapy), 
as in atrophic artlintis, and (2) injections of iadio-actne piepaiations (thonum X or 
ladon). Details of this mode of tieatment aie given, and the result is declared to be 
most satisfactory . — Edward N. Reed, M.D., Santa Monica, California. 


FRAcrunEsorrHENECKoriHEFEMun L HeniyG.nl uul and Haiold A. Hill. Radi- 
ology, XXXIH, 421, Oct. 1939. 

The autlioi s believe that the most linpoi taut oonsidei ation m fiactui es of the femoi ,il 
neck is the duection of the fiactuie line as seen in the anteropostenoi ioentgenogi.ini. 
The moie veitical the fiactuie line, the greatei the shearing stiain. This consideration 
influences the piognosis: in cases in which the fractuie line approaches the horizontal, 
theie is a tendency to film bony union; while in cases in which the fiacture line ap- 
pioaches the veitical, slipping, fibious union, and absorption of the neck are liable to 
occur. The method of treatment also depends upon the direction of the fracture line, 
the moie transveise type can often successfully be treated by plaster-cast immobiliza- 
tion, while the more vertical type should be tieated by internal fixation. This applies 
particularly to the plane of the fractured suiface of the head fragment, whether a vaius 
oi a valgus lelationship of the fragments is pioduced; the valgus position is more favor- 
able for union. 

In the diagnosis of union oi non-union, unoi gamzed callus is to be distinguished fi om 
bony callus by its non-tiabeculated stiuctuie and by the fact that unorganized callus w ill 
not maintain alignment under weight-beanng The loentgenogiaplnc evidences of bony 
union aie as follows: (1) disappeaiance of the line of fracture, (2) foimation of bone 
trabeculae acioss the line of fracture and, ultimately, lefoimation of the lines of foice , 
(3) maintenance of lelative position of the fiagments after a trial of weight-bearing, and, 
occasionally, (4) foi rnation of bony bridges betw een the fragments outside the boundaries 
of the neck. Union may occui as early as four months or as late as tweuty-foui months 
after fiacture 

Non-union is indicated by: (1) persistence of the fracture line (or its reappeal ante *f 
it has been previously obhteiated by impaction); (2) mci eased density of the fracture sui- 
faces; (3) absoiption of a poition of the neck; and (4) lack of maintenance of alignment 
Fibious union is viitually not diagnosable by roentgenographic examination alone. 

—Edward N. Reed, M.D., Santa Monica, California. 
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Roentgen Diagnosis of Hemangioma of the Long Bones. M. J. Nemenov. Radi- 
ology, XXXIII, 465, Oct. 1939. 

Hemangioma, while it occurs less frequently in bone than in other tissues, was found 
in the spines of 11 per cent, of 2154 cadavera. The skull is.affected next in frequency, 
while the long bones are rarely involved. Hemangioma 'is considered a neoplasm, since 
new blood vessels are formed and surrounding tissues are infiltrated. It is, however, a 
benign tumor, producing no metastases. It presents a sponge-like structure whose nuclei 
are lined with endothelium and filled with blood. 

Hemangioma of the vertebrae usually causes no symptoms, except when the growth 
presses upon nerve structures or when the invaded vertebral bodies suffer pathological 
compression fracture. 

In the roentgenograms the affected bodies protrude. The sponge-like structure is 
changed, and they appear to be covered with longitudinal lines. The vertically lying 
bone plates are thickened and separated by wide interstices, which admit the passage of 
the rays more readily. 

Hemangioma of bone is often mistaken for malignant tumor. It should be diag- 
nosed by roentgenography. The bone is thickened and appears to have a nuclear struc- 
ture, but hardly ever is the periosteum impaired, the epiphyseal cartilage invaded, or the 
surrounding tissues involved. Hemangioma may resemble giant-cell tumor or echino- 
coccus cyst; however, the larger nuclei are penetrated with a fine, looped network of os- 
seous substance. Also, in a giant-cell tumor the bone appears to be inflated and always 
has a cortical layer, while in a hemangioma the nuclei reach as far as the periosteum. — 

Edward N. Reed, M.D., Santa Monica, California. 


The Radiological Evidence of Malignancy in Bone Tumors, and Its Relation to 

Biopsy. James F. Brailsford. Radiology, XXXIII, 476, Oct. 1939. 

To determine the nature of a bone tumor the three lines of investigation commonly 
employed are: (1) observation of the development of the lesion; (2) biopsy; and (3) 
roentgenography. If the roentgenographic appearances are those of malignant disease, 
radical surgical measures should promptly be adopted, even though the clinical signs and 
symptoms seem insignificant. The insidious development of a lesion in a bone of an 
individual previously in apparent good health should be regarded as a very suspicious 
indication of neoplasm. If the history suggests the possibility of an inflammatory lesion, 
this must first be excluded. By a study of serial roentgenograms alone the nature of the 
tumor may ultimately be determined. 

Histological study provides a much higher percentage of accurate diagnosis than 
clinical examination alone. Unfortunately, however, biopsy may not only yield material 
which permits error in interpretation, but may cause local or general dissemination of 
tumor cells. 

Roentgenography' permits ready diagnosis of a large proportion of simple and 
malignant tumors. In those cases in which the roentgenographic evidence is equivocal, 
the histological features are also likely' to be indeterminate. A complete roentgeno- 
graphic record should be made before any treatment, particularly' irradiation, which may 
cause the most pernicious lesion to appear innocent. 

If the roentgenographic evidence suggests a simple and operable lesion, surgica 
eradication should be done, since benign lesions may undergo malignant metaplasia. I h c 
tissue should be examined, and, if the histology suggests malignancy, though the roent- 
genogram indicates benignancy, watch should be kept for further evidence. . Immediate 
amputation is unlikely to increase the patient’s chances and may be unnecessary. 

When, according to roentgenographic examination, a lesion is malignant and is oper- 
able, amputation should be done at once, as providing the best chance of cure. R 
a lesion is inoperable, whether it is benign or malignant, radiotherapy should he trie • 
When a lesion is roentgenographically' atypical, it should be immobilized and studie i 
serial roentgenograms, and routine laboratory examinations should be made. 
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lesion continues to extend, roentgenograms of chest and pelvis should be taken; if these 
are negative, irradiation should be tried. If this proves unsuccessful, resection or am- 
putation should be done and the material should be studied. Since only a small propor- 
tion of bone tumors respond to irradiation, and since this type of therapy is slower and less 
certain than amputation, it should be reserved for inoperable and doubtful cases. 
Radium and roentgen-ray irradiation do not prevent the dissemination of metastases even 
though the primary tumor has responded so favorably that the bone has recovered prac- 
tically its normal appearance. It is impossible to judge the malignancy of a bone tumor 
by clinical examination at a stage when operative treatment is of any avail. — Edward N. 
Rccd, M.D., Sanla Monica, California. 


Cancer et blessures de guerre (Sahcome du creux toplite vingt et un ans apres 
une blessure de guerre). [Cancer and War Wounds (Sarcoma of the Popliteal 
Space Twenty-One Years after a War Wound).] R. Desjacques. Revue de Chirur- 
gic, LVIII, 373, 1939. 

The author reports a case of sarcoma of the popliteal space, which developed twenty- 
one years after a wound in this area, in which a small fragment of needle had been left. 
The author states that the patient had had no difficulty in the meantime and had for- 
gotten the existence of the wound until a tumor developed There had been no sinus. 
This tumor was diagnosed as a polymorphous sarcoma. The thigh was amputated in 
the middle third, but the patient died of metastasis about one year later. The author 
believes that as more men who were in the War reach the cancer age there will be more 
such tumors. — J. Albert Key, M.D., St. Louis, Missouri. 

Fracture de la colonne lombaire avec paralysie de la jambe gauche reduite 
par la siethode Bohler (Fracture of the Lumbar Spine with- Paralysis of the 
Left Limb Reduced by Bohler’s Method). E. Ducrey. Revue de Chirurgie, LVIII, 
378, 1939. 

This is the report of a case in which the patient suffered a compression fracture of the 
lumbar spine with paralysis of the left lower extremity. The fracture was reduced by 
hyperextension, and the paralysis cleared up within a few days. A year later the patient 
was the champion skater of France. — J. Albert Key, M.D., St. Lours, Missouri. 


Xanthojiatose osseuse generalised (Generalized Xanthomatosis of the Skeleton). 
State Draganesco et S. Tzovaru. Revue de Chirurgie, LVIII, 448, 1939. 

The authors report the case of a boy, sixteen years of age, who entered the hospital 
complaining of marked disability, with flexion contractures of the extremities and pain 
on movement. Roentgenograms of the shoulders, the knees, and the hips showed rarefied 
areas in the bone. There were also some tumefactions, which were fluctuant. Aspira- 
tion of these showed crystals of cholesterin material in the fluid, and biopsy revealed 
reticulo-endothelial cells filled with vacuoles. Chemical studies of the blood are also 
reported. The authors point out that this condition is very rare, and that it is different 
from Schiiller-Christian disease in that there is no involvement of the cranium, no 
exophthalmus, and no diabetes insipidus. Their patient had a paralysis of one side of 
the face, which was believed to be due to a xanthomatous tumor at the base of the skull. 

— J. Albert Key, M.D., St. Louis, Missouri. 

Contribution a l’etude de l’osteohyelite aigue de la hanche (Contribution to the 
Study of Acute Osteomyelitis of the Hip). F. Demelenne. Revue dc Chirurgie, 
LVIII, 547, Oct. 1939. 

In the past seventeen years there have been thirty-three cases of acute osteomyelitis 
of the hip in the Clinic at Liege. Of these, sixteen were due to the staphylococcus; three 
were caused by the streptococcus; four were due to the gonococcus; and in six there was 
no growth on culture. In four cases the germ was not identified. There were twenty- 
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one acute purulent arthritic hips. Traumatism was noted in only three cases. Most of 
these cases were treated by incision and drainage with immobilization of the extremity in 
traction. Among these twenty-one patients, there were four deaths, giving a mortality 
of 19 per cent. The author has reviewed all of the cases save one, and each of the pa- 
tients is now carrying on a practically normal life. Two have limited movement and five 
have ankylosis in flexion, abduction, and external rotation. If one can speak of healing 
in an affection such as osteomyelitis, complete healing has occurred in nine, or 42.8 per 
cent, of the cases, while functional healing has taken place in eleven, or 52.4 per cent., 
and healing in relatively bad position in five, or 23.8 per cent. — J. Albert Key, M.D., 
St. Louis , Missouri. 

L’ avenir de la. chirurgie du genou mou (The Future of Surgery of the Soft Parts 
of the Knee). Arnold Jirasek. Revue d' Orthopedic el de Chirurgie de VAppareil Motcur, 
XXVI, 98, 1939. 

The author analyzes the problems connected with. post- traumatic afflictions of the 
periarticular and intra-articular structures of the knee joint. Basing his study on 511 
patients operated upon by him, and on recent contributions in the field of anatomy, his- 
tology, and function of the knee, he calls attention to certain parts of the complex appara- 
tus of the knee joint. The causes and the course of the early and persistent atrophy of 
the quadriceps femoris are considered in the light of the new investigations. The mobile 
meniscus and the all-important question of the intra-articular fat pad and the periarticu- 
lar fat, as well as other important phases of the post-traumatic disabilities, are discussed. 
The proper placing of surgical incisions is dealt with in detail. The purpose of the article 
is to indicate the important lines of investigation for the future improvement of tech- 
nique and the further development of the surgery of the knee joint . — Emanuel B. Kaplan, 
M.D., New York , N. Y. 

Luxations habituelles de la rotule (Habitual Dislocations of the Patella). F. E. 

Godoy Moreira. Revue d’ Orthopedic el de Chirurgie de VAppareil Motcur, XXVI, 

202, 1939. 

The author gives a general survey of the problem of habitual dislocations of the 
patella. He mentions that Marziani has gathered from the literature sixty different 
surgical procedures for the treatment of this affliction. As early as 1850 Heller proposed 
the use of sclerosing injections into the medial part of the capsule of the knee, and Fowler 
in 1891 proposed the extirpation of the patella. 

The author describes three cases in which three different methods were used with 
success. In the first case, the Ali Ivrogius procedure, as modified by Lecene and Moulon- 
guet, was employed. This consists in passing the capsulo-aponeurotic flap through the 
tendon of the quadriceps femoris, which is split in the frontal plane. In the second case, 
the technique of Roux, consisting in the transposition of the anterior tuberosity of the 
tibia medialward, was used. In the third case, the same technique, as modified by 
Moucliet, was followed. 

The author states that the method of operation is dictated by the particular charac- 
ter of each individual case; no one method should be used universally. He believes that 
the following points should be taken into consideration in deciding the operative pro- 
cedure: (1) obliquity' of the extensor apparatus; (2) atrophy of the lateral condyle; (3) 
genu valgum deformity'; and (4) laxity of the capsule . — Emanuel B. Kaplan, ill -H-> ^ cu ' 
York, N. Y. 


Prispevek k Dlagnostice a Leceni Vertebra Plana Calve (Contribution to the 
Diagnosis and Treatment of Calvd’s Vertebra Plana). It. Favlansky. Slovans jj 
Sbomik Oriopedicky, XIII, 191, 1938. . , 

The author describes the case of a girl of seven, who presented herself, complain mR 
of pain in the thoracic spine. This pain gradually became worse and was exacerbated >> 
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rapid walking. The patient tired easily and lost her appetite. Examination disclosed a 
slight kyphosis in the region of the seventh thoracic vertebra. The spinal muscles were 
spastic. Forward bending increased the pain, but pressure over the head seemed to have 
no effect on the pain. A tentative diagnosis of tuberculous spondylitis was made. 
Roentgenographic examination disclosed flattening of the seventh thoracic vertebra, 
without any bone destruction, and an increase in the thickness of the intervertebral disc. 

The patient was kept recumbent on a hyperextension plaster shell for a period of 
eight months. Thereafter she was fitted with a plaster cast and later with a leather 
corset. Subsequent studies showed an almost complete restoration to normal. 

In his discussion of vertebra plana, the author calls attention to the fact that of the 
two cases first reported by Calve, one was a case treated by Brackett, of Boston. The 
disease occurs mainly between the ages of four and seven and is twice as common in boys 
as in girls. Clinically, the symptoms resemble those of tuberculosis. Pain, tenderness, 
muscle spasticity, and, later, gibbus formation develop. Usually only one vertebra is 
involved. By the time the patient presents himself for examination, roentgenographic 
signs are evident. 

In the early stage, decalcification of the vetebra, proceeding to ward the center of the 
body of the cartilage plates, occurs. In the florid stage, collapse of the vertebra takes 
place. Wedging does not occur, and the epiphyseal plates appioacli one another in an 
almost parallel direction. At the same time the adjacent inteiveitebral discs increase in 
height, in proportion to the collapse of the body. In the thu d -tage, recalcification of the 
body takes place, proceeding from the center toward the epiphyseal plates. This recal- 
cification may be intermittent and seldom results in complete lestitution of the normal 
thickness of the vertebral body. In youthful patients, healing usually occurs within 
from eighteen to twenty-four months. In older patients, healing may be longer delayed, 
although the prognosis is invariably good. 

Vertebra plana must be differentiated from tuberculosis and occasionally from 
sarcoma of the vertebra. The author reports a case of sarcoma which closely resembled 
vertebra plana in its early stages. Later, however, destruction of the posterior neural 
arch suggested the malignant nature of the affection. Death supervened, but an au- 
topsy was not obtained . — Henry Milch, ftf.D., New York, N. Y. 


Acetabuloplasty for Dislocation of the Hip. I. William Xachlas. Southern 

Medical Journal, XXXII, 5G5, 1939. 

Various types of “shelf” operations are mentioned; the difficulties encountered in the 
usual operative techniques are described; and the characteristics of a satisfactory shelf 
are enumerated. The author then gives a detailed description of his method for improv- 
ing the size and shape of the acetabulum in those cases of dislocation of the hip in 
which the head of the femur can be replaced in the socket. This operation is used for 
congenital dislocations, paralytic dislocations, or for distorted acetabula following disease 
or degenerative changes. Eight cases are reported. In each case a stable, w eight- 
bearing, painless hip was obtained . — Fred G. Hodgson, hf.D., Atlanta, Georgia. 


Cysts of the Semilunar Cartilages. I. S. McReynolds. Southern Medical Journal, 

XXXII, 571, 1939. 

The author discusses the etiology and states that mucoid degeneration and trauma 
are probably factors. These cysts are considered to be congenital by some authors. The 
lateral third of the external cartilage is chiefly involved. 1 he majority of the cases occur 
in males. The symptoms are moderate pain and swelling about the joint and tenderness 
on deep pressure. The main points in the diagnosis are the location of the mass on the 
level of the joint and its movement with the tibia on motion in the joint. The pathology' 
of the condition is described and well illustrated. The treatment is complete extirpation 
of the cyst with removal of the entire affected cartilage. Recurrence takes place if the 
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entire cartilage is not removed. Aspiration may give relief for a short time. Over 257 
cases have been reported .— Fred G. Hodgson, M.D., Atlanta, Georgia. 


Treating Fractures by Skeletal Fixation of the Individual Bone. H. H. 

Haynes. Southern Medical Journal, XXXII, 720, 1939. 

Multiple pins or half pins are used for this purpose. These pins are connected by 
rigid supports, held in a definite relation to each other by a connection that is strong, 
light, and adjustable. The author uses blocks and yokes, which are held firmly by tele- 
scoping bars with split-sleeve adjustment. Steinmann pins or threaded half pins are 
used. For the proper introduction of the latter, open operation is often required. The 
reduction is always checked by fluoroscope or roentgenograms. The joints above and 
below the immobilized bone are freely movable. The patients are immediately ambu- 
latory. Better circulation and nutrition are maintained, and the author feels that 
earlier callus formation and healing may be expected . — Fred G. Hodgson, M.D., Atlanta, 
Georgia. 


Controversial Questions in the Management of Fractures. Isidore Cohn. 

Southern Medical Journal, XXXII, 879, 1939. 

This is a general consideration of the management of fractures, written by a man of 
large experience. It should be read by all those interested in this subject, especially by 
men in charge of fracture services in hospitals. The author suggests: (1) better and 
more extensive training in the medical schools; and (2) closer supervision on the part of 
the staff in the large hospitals. He feels that early proper management will diminish the 
need of spectacular operations at a later date . — Fred G. Hodgson, M.D., Atlanta, Georgia. 


Compound Fractures and Their Treatment. Austin T- Moore and James T. Green. 

Southern Medical Journal, XXXII, 891, Sept. 1939. 

Directions for first-aid treatment and for the treatment of shock are given. Prophy- 
lactic measures against tetanus and gas infection should be repeated in suspected cases. 
Local care of the wound should be undertaken in the operating room and under anaes- 
thesia. Mechanical cleansing is preferable to the use of antiseptics. The authors fre- 
quently use gallons of water and spend twenty minutes or more in cleansing the wound. 
This should be done at the earliest possible moment, for infection may be well under nay 
within six hours. All dead and devitalized tissue should be removed, but loose fragments 
of bone should be preserved whenever possible. Extreme gentleness should be exercised 
at all times. The wound should be closed loosely and the limb should be elevated ant 
adequately immobilized in a position of physiological rest. The use of internal fixation 
of the bone ends should be avoided when possible. If fixation is required, the authors 
advocate a small wire, a screw, a bolt, or a projecting pin or screw. They believe that 
skeletal traction or a Steinmann pin above and below the fracture is often useful, 
danger of infection is not too great, the wound should be closed, especially over the slim 
bone . — Fred G. Hodgson, M.D., Atlanta, Georgia. 


Treatment of Scoliosis with Bone Traction. Frank Goodwin and D. K. Barnes. 

Southwestern Medicine, XXIII, 208, 1939. 

The author presents an ingenious new technique for the correction of scoliosis. 

The first step is a thorough roentgenographic study of the patient’s curve to deter 
mine how high and how low the ultimate fusion may have to be carried. Next a p ;i ~ 
cast, incorporating anterior and posterior hinges in the usual way, is applied. Correc 
tion is then carried out by wedging the cast until the maximum amount of correc i° ^ 
has been obtained. Additional plaster is applied to hold this correction. A speem 
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apparatus called a “pusher” is then incorporated m the plaster on the side of the con- 
vexity. A window is cut out over the vertebrae to be fused. The exact vertebrae to be 
fused arc located, and a Hibbs fusion carried out. It is usually necessary to remove 
additional bone for grafts from the tibia. The spinous processes of the three vertebrae 
forming the apex of the curve are carefully preserved A groove is made around the 
bases of these spinous processes, and pliable stainles=->teel, 20-gauge wire is looped over 
them. An aneurysm needle is passed through the skin and the musculature on the side 
of the back in the posterior axillary line and forced toward the open incision. The wire 
is threaded in the needle and pulled back through the muscle and skin and through a hole 
in the cast. All three of the wire loops are then attached to an apparatus that will enable 
traction to be placed on them. The wires are tightened daily until complete correction 
has been obtained. Usually in three weeks the maximum possible correction is obtained. 
These wires remain in place until firm bony ankylos oicin* The plaster cast is re- 
tained for three months following the last operation, and the patient is then supported 
by corsets for twelve additional months. Children ol tu eh <• i ears and over may be 
treated by this method, but younger patients have lncomnli ti unification of the spinous 
processes and are not, therefore, suitable subjects. 

Six cases in which this method was used are pie-a n't I and w each case greater cor- 
rection than is often possible with the standard techm<im obtained. In no case did 
there develop any infection, pain about the wire-., or neuu lu<_ < nl symptoms, and in no 
case was the rotation increased . — Herbert E. Hipps, M l> , Ua/I.n, Texas. 


Brachial Block Anesthesia. Charles PI. Arnold and 1 \ . Gibson. Southwestern 

Medicine, XXIII, 249, 1939. 

Brachial-block anaesthesia is a valuable proceduri ■ <•( it is larely used. The tech- 
nique is simple. With the patient sitting or in a semi-ic< lining position, a needle is 
inserted at the mid-point of the clavicle, just over the tluvn le and toward the transverse 
process of the seventh cervical vertebra. The point of the needle will rest on the outer 
surface of the first rib or on the plexus. From thirty to forty cubic centimeters of 2-per- 
cent. novocain is injected, and within twenty minutes the aim is anaesthetized. 

Two precautionary measures are important: the needle should not rest in the lumen 
of a large blood vessel, and the point of the needle should never pass beyond the first rib, 
to avoid puncturing the pleura . — Herbert E. Hipps, M.D., Marlin, Texas. 


Congenital Bowing and Pseudarthrosis of the Lower Leg. Manifestations 
of von Recklinghausen's Neurofibromatosis. C. Glenn Barber. Surgery, 
Gynecology and Obstetrics, LXIX, 618, Nov. 1939. 

The writer conclusively shows for the first time in American literature the c ose 
relationship between congenital bowing of the lower leg, pseudarthrosis, and von Reck- 
linghausen’s disease. The congenital and hereditary nature of the condition is noted. 
The fact is stressed that any operative procedure such as osteotomy, osteoclasis, or acci- 
dental fracture will be followed by pseudarthrosis, which does not respond to bone- 
grafting. The author reports five cases in addition to a brief review of eleven cases of 
the French observer, Robert Ducroquet. The article is excellently illustrated. Richard 
McGovney, M.D., Santa Barbara, California. 


Multiple Myeloma. Ralph K. Ghormley and George A. Pollock. Surgery, Gynecology 
and Obstetrics, LXIX, 648, Nov. 1939. 

The authors introduce their discussion of multiple myelomata v i i an in ere. mg 
historical note on the discovery of the lesion and its connection with the excretio of 
Bence-Jones bodies in the urine. The etiology of the disea=e is no 'no 
no curative treatment. Early recognition of the disease is important, became pe - 
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mits a prognosis. There are no pathognomonic symptoms. The first complaint is 
usually backache in a person of middle age. Tumefaction and neurological signs are 
rare. Roentgenograms may show small punched-out areas in the pelvis, the skull, the 
ribs, or the femur. In the early stages the disease may only be suspected, and a reexami- 
nation is indicated in from three to four months. In many cases the final diagnosis 
can be made only by biopsy. 

The writers have studied eighty-six cases seen at The Mayo Clinic. The average 
duration of the disease was twenty-six and nine-tenths months. It occurred twice as 
frequently in males as in females. Laboratory tests were not done consistently enough 
to draw conclusions of value. Bence-Jones protein was found in 51 per cent, of the pa- 
tients. Renal damage was observed in 61 per cent, and suspected in all before death. 

As to the prognosis, all patients with bone involvement die from the disease. There 
may be temporary improvement with or without treatment. Roentgen-ray treatment 
may temporarily relieve symptoms, but it is doubtful that it prolongs life . — Richard 
McGomey, M.D., Santa Barbara, California. 


Behandlungsergebnisse der operierten Meniskusverletzungen (The Results 
of Operative Treatment of Injuries to the Meniscus). Lorenz Bohler. Wiener 
klinische Wochenschrift, LI, 1166, 1938. 

This statistical study of the results of resection of the meniscus shows that in the 300 
cases in which operations were performed there were 263 medial resections and thirty- 
seven lateral resections. The ages of the patients ranged from sixteen to fifty-five years. 
The types of injury were as follows: 

115 bucket-handle fractures 

35 longitudinal tears, extending from the anterior horn to the posterior horn 
10 longitudinal tears in the anterior third 
31 longitudinal tears in the middle third 
20 longitudinal tears in the posterior third 
42 pedunculated tears 

57 transverse and longitudinal tears in different locations. 

In evaluating the end results, patients with absolutely normal knees were rated as 
having excellent results, and patients with a functional range of 180 to 70 degrees, with no 
instability and good musculature, were classified as having good results. 

In the first series of 111 cases, excellent results were obtained in 84 per cent, and good 
results in 16 per cent. The second series consisted of fifty-one cases, and the results were 
excellent in 92 per cent, and good in 8 per cent. In the fifty-nine cases of the third series, 
excellent results were secured in 75 per cent, and good results in 25 per cent. The authoi 
concludes that the results indicate that the present method of treatment is adequate and 
proper. — J . D. Stewart, M.D., Iowa City, Iowa. 


Die Ergebnisse seitlich-hinterer Kniegelenkseroffnung wegen Meniscusvek- 
letzung oder Corpus liberum (Results of Lateral Posterior Incisions in Meniscus 
Lesions or in Loose Bodies in Knee Joints). Fritz Felsenreich. Zcntralblatl f>ir 
Chirurgie, LXVT, 2008, 1939. 

This method has been followed in thirty-two out of seventy meniscus operations. 
In the opinion of the author, lesions of the posterior portion of the meniscus are more 
common than is generally believed. In all such cases his method is indicated. He also 
recommends it for cases in which radical extirpation of the anterior portion of the menis- 
cus is difficult, and for transverse tears around the lateral ligament, usually associate! 
with severe changes in the posterior portion of the meniscus. — Ernest H. Beltmann, M. •< 
White Plains, New York. 


the journal of bone and joint surgeri 



VOL. XXII, NO. 2 


APRIL, 1940 


Old Series 

Vol. XXXVIII, No. 2 


The Journal of 
Bone and Joint Surgery 


THE RESTORATION OF PHYSIOLOGICAL AND ANATOMICAL 
FUNCTION IN OLD UNUNITED INTRACAPSULAR FRACTURES 
OF THE NECK OF THE FEMUR * 

BY EDWARD L. COMPERE, M.D., CHICAGO, ILLINOIS, AND JOHN LEE, M.D., 

LOS ANGELES, CALIFORNIA 

From the Division of Orthopaedic Surgery, Department of Surgery, University of Chicago 

Varied and multiple are the procedures which have been proposed 
for the treatment of old ununited fractures of the intracapsular neck of 
the femur. The most widely used, until comparatively recent years, 
was the reconstruction operation proposed by Royal Whitman- 0 . Al- 
though modified by Albee 2 , Colonna 6 , and Campbell 6 , this operation 
resulted all too frequently in an unstable hip, inability to control the 
pelvis because of the shortened or absent femoral neck, and, not infre- 
quently, 'pain upon motion or weight-bearing. (See Figuie 1.) 

Brackett 3 described an operation which increased the incidence of 
union between the greater trochanter or remaining portion of the femoral 
neck and an articular cap of the hollowed-out head of the femur. Luck 
proposed an additional variation in technique for utilizing the femoral 
head. (See Figure 2.) Campbell 4 , Henderson 9 , Albee S Jones 10 , and 
others have reported the successful utilization of full-thickness ti ia , 
fibular, or femoral bone grafts in promoting osteogenesis and union of 
old ununited fractures of the femoral neck. (See Figure 3.) i e 
lieves that arthrodesis is indicated in some cases of ununitec racture o 

the neck of the femur. . , 

As somewhat simpler procedures, which in a surprising num er o 
cases were followed by union of the fracture, Schanz a t oca e e o\\ 
osteotomy and Putti 15 , among others, favored osteotomy just above le 
level of the lesser trochanter with medial displacement o t le is a rag 
ment to a position subtending the fracture line. These two proce 
are not extensive, and operative shock is minimal. 

* Read at the Annual Meeting of the American Academy of Orthopaedic Surgeons, 
Boston, Massachusetts, on January 25, 1940. 
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All of these operative procedures require the reapplication of body 
and leg casts for periods of time varying from a few weeks to four or five 
months. Although healing of the fracture of the neck of the femur may 
result from any one of several of these procedures, reimmobilization with 
i protracted period of recumbency may be regarded as an ill-advised or 
langerous procedure. Knee joints in which motion has already been 
lecreased, because of the first immobilization, may suffer irreparable 
njury from this second period of plaster-cast therapy. 

Thirty-five patients with old ununited intracapsular fractures of the 
eck of the femur have been admitted to the University of ( hicago C linics 
uring the past twelve years. In three of these, non-union followed 
•eatment by Whitman abduction casts on our own Hospital Service, 
reatment of the thirty-two who received their initial care elsewhere had 
insisted of Whitman abduction casts, traction, sandbags, or merely rest 
bed. In the University of Chicago Clinics, treatment of the old un- 
ited fractures varied. Until three years ago the procedures which we 
id included the Whitman reconstruction operation, the Brackett 
sration, insertion of a tibial bone graft, and arthrodesis, functional 
1 results wdiich w'erc obtained w'ere not encouraging. During the 
trs 1934 to 1936, two tibial bone grafts wa?re used successfully in each 
three successive cases. Each of these patients, however, subsequent 1\ 
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suffered from a painful knee with decrease in the range of knee motion. 
In spite of this, until 1937, they represented our most satisfactory end 
results. 

The cost of a second period of immobilization and hospitalization foi 
not less than three and, in some instances, as long as six months was an 
additional contra-indication to the operation for open reduction, insertion 
of an autogenous bone graft, and plaster-cast immobilization. I or most 
patients who were in need of the care which we unshed to recommend, the 
economic hurdle was insurmountable. In a teaching institution, where 
both the resources and the number of beds are limited, we could no 
justify this use of one of our few endowed beds for so long a period of time. 

The success of various methods of internal metallic fixation in t ie 
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Fig. 5 


treatment of fresh fractures of the neck of the femur encouiaged us to 
attempt to combine this principle for immobilization with the bone giafts, 
as a means of encouraging osteosynthesis. 

In a series of recent fractures of the hip, which we had treated wit 1 
threaded 18-8 * stainless-steel wires, gauge .080, with oG threads to the 
inch, we had obtained effective immobilization and union. !No cast vas 
used, and the patients were ambulatory on crutches within a few days 
after the fracture was reduced. 

In the interest of economy and to avoid the dangers o pro ongc 
reimmobilization, we decided to combine this technique viti ia o 

* 18 per cent, chromium and S per cent, nickel. 
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the autogenous bone graft in the treatment of old ununited femoral-neck 
fractures. The Smith-Petersen nail 19 was not used, because it is a three- 
bladed chisel, which might further reduce the already depleted blood 
supply to the femoral neck or head. In controlled experiments threaded 
wires were found to hold much more securely than did smooth Kirschner 
wires, which Selig 17 reported to be unsatisfactory when used in recent 
fractures of the hip. 

The following technique was employed: Under general anaesthesia, 
with the patient on a fracture table, both feet were placed in the stirrups 
and moderate traction was applied. A modified Smith-Petersen ap- 
proach 18 was used (Fig. 4). The fracture line was exposed. The trac- 
tion was increased until a valgus position between the neck of the femur 
and the shaft was created. The fibrous union at the site of the fracture 
was disturbed only in so far as was necessary in order to obtain alignment 
of the fragments and approximation of the fracture surfaces. 

When a satisfactory position of the fragments had been obtained, 
with as little disturbance of the capsule of the joint as possible, two drill 
holes, one-half an inch in diameter, were made through the greater 
trochanter and the femoral neck, across the fracture site, and into the 
head of the femur. Into each of these a tibial bone graft was driven. 
The graft was cut so that it would fit snugly, but it was not doweled. By 
means of a hand drill, three or more threaded wires were then introduced 
in a manner similar to that described by Moore 13 for the nailing of recent 
fractures. The wires were permitted to project laterally from the cortex 
of the femur for about one centimeter, so that it would be possible to 
remove them after union had occurred, if this became advisable (Fig. 5). 

Experimental and clinical studies showed that these threaded wires 
maintained a firm hold upon the bone, with no absorption about those 
which were removed after nine months to two years from the date of 
insertion. It is necessary to use a reverse chuck drill in order to extract 
them. 

The first patient to be operated upon by this method (A. H., female, aged fifty- 
seven years) came to the University of Chicago Clinics on April 27, 1937, eighteen 
months after an intracapsular fracture of the neck of the femur in November 1935. Her 
previous treatment had consisted of closed reduction and a Whitman type of abduc- 
tion spica cast, which was worn for ten weeks. This period of complete immobilization 
was followed by months of walking with crutches and finally with a cane. 

Examination revealed a transverse fracture with non-union, and the roentgenogram 
indicated probable necrosis of the head of the femur. In spite of her own disability, she 
was attempting to keep house for a sister, who was a complete invalid. We could not 
spare one of our few teaching beds for the number of months which would be necessary if 
the patient were treated by the method of open reduction, insertion of two tibial bone 
grafts, and a plaster cast. 

Although we did not know of any precedent for such a departure, we decided to use 
the method of internal fixation described, which we had found successful in the treatment 
of fresh fractures of the hip, in conjunction with open reduction and the insertion of two 
autogenous tibial bone grafts. 

The operation was performed on May 5, 1937. After an anatomical position hac 
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Case 5 H. A , female, aged fifty-thi ce years. 
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been obtained and the two tibial bone grafts had been inserted, five threaded stainless- 
steel wires were used. No east was applied. Seven days after operation, on May 12, 
1937, the patient was able to sit comfortably in a wheelchair. On May 25, 1937, she 
began walking with crutches, and was discharged from the hospital on May 31, twenty- 
six days after operation and thirty-three days after entering the hospital. She returned 
to her home and resumed her duties as housekeeper for her invalid sister. Position of the 
reduced fracture of the hip was maintained. Solid union occurred in spite of the fact 
that the head of this femur, as judged by gross and roentgenographic examination, was 
markedly devitalized, if not actually aseptically necrotic. The wires caused the patient 
no pain and were not removed until two years after operation. They were found to be 
quite firmly in position and were removed by applying a reverse chuck and drilling them 
out. All wires were bright; the threads were sharp and showed no corrosion. 

The last roentgenograms were taken on December 11, 1939, two years and seven 
months after operation (Fig. 6, C). There were some areas of absorption and compression 
of the weight-bearing cortex of the femoral head. Union at the site of fracture, however, 
was solid. Almost three years after operation, range of motion is 80 per cent, normal. 
There is no pain in the hip, and strength and stability are excellent. The ultimate fate 
of this hip joint, because of the aseptic necrosis, is at least uncertain, but anatomical and 
functional restoration of this old ununited fracture has been satisfactory. 

Since the time of this first operation, six additional patients have 
been similarly operated upon. Anatomical restoration, union, and 
function have been obtained in five of the six cases. (See Table I and 
Figures 7, 8, 9, and 10.) The real end results can be determined only after 
the passage of many more years. 

The one failure in the series which we are reporting resulted from the 
fact that one wire was inserted too far and penetrated the acetabulum. 
This was not known until roentgenograms were taken on the day follow- 
ing. It was necessary to reopen the incision and to withdraw the wire. 
This second operation was followed by infection, which resulted in 
osteomyelitis of the neck of the femur and non-union. Lateral and 
anteroposterior roentgenograms are now taken in the operating room 
before closing the incision. The position of the wires may be changed if 
the previous measurements from anatomical landmarks and the roent- 
genograms are found to be inaccurate. 

DISCUSSION 

Although it is possible to obtain improvement by many different 
operative procedures used in the treatment of ununited fractures of the 
neck of the femur, the ideal end result should approximate as nearly as 
possible a normal anatomical and functional restoration. Open reduc- 
tion of the fracture with the insertion of tibial autogenous bone grafts to 
promote osteogenesis and union is the procedure which offers the best 
opportunity for obtaining this result. Objections to this procedure have 
included the fact that postoperative care requires long immobilization in 
a plaster cast with further atrophy of disuse and is frequently followed 
by arthritic changes and permanent lameness in the knee or ankle. 
Substitution of internal fixation for the plaster cast would appear to be a 
distinct step forward. It has been found possible, by using this procedure, 
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Fig. 11 

Photograph of specimens consisting of the pioximnl ends of the femora of a 
patient, aged fifty-four years, a laborer, ivho had been bedridden for several 
months prior to death from a pelvic neoplasm. The necks of the femora were 
fractured by direct pressure from the tensile-strength-testing machine. They 
were subsequently repinned in accuiate position, — one with tlnee Steinmann 
pins and the other with a Smith-Peteisen nail. The breakdown force after 
pinning was again estimated. For the Smith-Petersen nail it was found to be 
582 pounds; for the three Steinmann pins, 152 pounds. However, the distrac- 
tion force, or that force requiied to pull the head of the femur off the pins or 
nail, was less than 100 pounds. 

to shorten the total period of hospitalization to an average of twenty-four 
days. 

Those who harm observed the use of this method of treatment have 
been favorably impressed. Phemister u , in a paper read at the annual 
meeting of the American Academy of Orthopaedic Surgeons in Memphis, 
Tennessee, on January 19, 1939, stated: “One of the most successful pro- 
cedures that has been employed in our Clinic is that used especially by 
Dr. Compere. It consists in open reduction of the fracture, curettage 
and apposition of fragments, insertion of one or two tibial bone pegs, 
and further fixation by the insertion of three threaded wires placed at 
slightly different angles, but directed as obliquely upward as possible ill 
order to relieve the neck of shearing force.” 

Patients who are not markedly senile and feeble have been ambula- 
tory with crutches within from two to three weeks after open reduction 
and internal fixation. Threaded wires are preferred to the Smith- 
Petersen nail for internal fixation, because they are less likely to sever 
blood vessels of the neck of the femur, including the nutrient artery- 
Nevertheless, King 11 has described the successful combination of the 
Smith-Petersen nail and bone grafts in the treatment of non-union of 
the neck of the femur. Although the number of threads on the wires 
which we use are 56 to the inch, holding power has been found to be 
surprisingly great. It has been tested effectively both from the stand- 
point of breakdown force required to bend the wires and to displace the 
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head ?o pinned and the force necessary for pulling the wm *■ <>ut. An 
average pressure force of 543 pounds was necessary to displace the 
femoral heads of twelve hips obtained al necropsy, and fractured and 
immediately immobilized in reduced position with three threaded wires 
(Figs. 11 and 12). 

Tibia] bone grafts arc favored more than the chip grafts suggested 
by Dickson because they supplement the immobilization and consist of 
more normal bone than that adjacent to the fracture. 

Whether or not the femoral heads of hips subjected to this tieatmen 
°f open reduction and internal fixation will be sufficiently revascu arize 
to permit normal function for an indefinite period of time can be deter- 
mined only after years of observation. The disturbed circulation result- 
ing from the fracture may result in early senile changes in the hip join , 
even though the head of the femur is viable and union of the tracture is 
obtained. 


med. . . 

From the standpoint of our present knowledge of the p lysio ogy 
be bones and joints, as well as from our observation 0 f e 
lav e been treated during the past three years, the metho w ic * s ® 
resented (which does not produce stiffness either of the ip join 
>ther joints of this extremity from long reimmobilization an ie same 
Ime does maintain accurate fixation of the fracture an a s e c 
h autogenous bone grafts to aid in obtaining osteosynt esis s ou 
j ° reduce the incidence of poor end results in the treatment o 
difficult of all fractures. , u 

When the procedure described is successful, t ie en resu ' 

mates both normal anatomical restoration and ’\°™ a 
should be urged, however, that these patients be for i en 0 e ‘ 
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within a period of less than five months after open reduction, regardless 
of how solid the union appears to be from roentgenographic observation or 
clinical examinations. 

If weight-bearing is begun before sufficient time has elapsed to 
permit revascularization and revitalization of the head of the femur, 
necrosis and collapse of the cortex of the head may be anticipated. Early 
mobility, however, with both active and passive exercises for the entire 
extremity, should be encouraged. This muscular exercise helps to main- 
tain the circulation of blood in the limb and to improve the tissue turgor 
or tone throughout the body, as well as to promote normal motion and 
physiology of the joints of the extremity. If the roentgenogram reveals 
aseptic necrosis of the head of the femur at the time of operation or^ subse- 
quent to it, mobility and exercises should be instituted as described, but 
weight-bearing on the fractured hip should be delayed for at least one 
year or until there is roentgenographic evidence of replacement or 
revascularization of the femoral head. 

ADVANTAGES OF THE AMBULATORY TREATMENT OF UNUNXTED FRACTURES 
OF THE NECK OF THE FEMUR FOLLOWING OPEN REDUCTION, INSERTION OF 
TIBIAL BONE GRAFT, AND THREADED-WIRE FIXATION 

1. An approximate anatomical relationship between the head, the 
neck, and the shaft of the femur is restored. 

2. The period of hospitalization is greatly reduced (average, 
twenty-four days). 

3. Recumbency in bed is shortened to from one to two weeks. 

4. Unrestricted motion of knee, hip, and ankle is permitted and en- 
couraged within one week after operation. 

5. The patient is permitted to walk with crutches within an average 
of eighteen days after operation. 

6. The small threaded pins do not endanger the surviving branches 
of the nutrient arteries of the femoral neck or head, nor do they obstruct 
attempts at revascularization. 

7. Early mobility helps to maintain the circulation of blood and 
lymph in the injured limb and good tone or turgor throughout the body, 
as well as joint motion. 

8. When union occurs, function is not complicated by such factors 
as painful knees or limitation of motion in knee and hip, which so com- 
monly result from reimmobilization in plaster casts. 

9. Atrophy of disuse of bones and muscles is markedly less than 
where casts or protracted periods of rest in bed are a part of the treatment. 
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A COMMON ANATOMICAL VARIATION IN THE 
SACRO-ILIAC REGION 

BY MILDRED TROTTER, PH.D., ST. LOUIS, MISSOURI 
From the Depot tmcnl of Anatomy, Washington University, St. Louis 

Clinical interest in the sacro-iliac region may justify a report on a 
frequently found variation in that region, despite the fact that neither its 
cause nor its effect is fully understood. This variation, an accessory 
articulation, may be present singly, doubly, unilaterally, or bilaterally. 
It is an articulation between the ilium and the sacrum. 

The articular facets occur: on the sacrum, m flu region of the lateral 
sacral crest and on a level with the first or second post nor sacral foramen; 
and, on the ilium, on the medial surface of the posh iim -uperior iliac spine 
and on the tuberosity which is the rough an a dun < < > < auricular surface 
of the bone. (See Figures 1, 2, 3, 4, 5, and t* l 

The surface of the facets is mostly flat > ut u> n i < oncave or convex 
with the opposing facet conforming Tin ,u rph< t d it line is generally 
irregular and ovoid, with the longest di inn i u in a Ic . udinal plane and 
the shortest in a transverse plane. The i i i,_< 1< ngth' u these diameters 
are approximately ten millimeters un njit niilln u u i», respectively 
(Trotter, 1937). 



FlG 1 , . , 
Pelvic bones of negro male, aged forty-eight, years, showing umlatera sm = e 
accessory sacro-iliac facets. 
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A series of 958 skeletonized pelves from the Washington University 
Anatomical Collection were examined for the presence of this variation. 



Fig. 3 


Pelvic bones of negro male, aged twenty-seven years, showing bilateral 
single accessory sacro-iliac facets. 
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Facets for one or more articulations were found in 36 per cent, of the 
entire group examined. Approximately half of this number presented the 
variation bilaterally, and the location most often found with the bilateral 
distribution was at the level of the second posterior sacral foramen. In 
the unilateral cases these accessory facets were present slightly more often 
on the left side and at the level of the first posterior sacral foramen in the 
white group and on the right side at the level of the second posterior sacral 
foramen in the negro group. The differences were slight, however, and 
probably of no significance. 

There was a marked racial difference in the incidence, — 51 per cent, 
in the Whites and 21 per cent, in the Negroes. A sex difference also ob- 
tained: the variation was present in 52 per cent, of the white males and 
in only 39 per cent, of the white females; for the negro group, the per- 
centage was 24 for the males and only 14 for the females. It should be 
noted that in both groups the males predominated: this was extreme 
among the Whites with 436 males and only forty-nine females; for the 
Negroes, 340 males and 133 females. 

A study of the incidence from the standpoint of age disclosed that the 
number of accessory facets increased with increase in age. The average 
age of the white skeletons (fifty-nine years) was fifteen years more than 
that of the negro skeletons (forty-four years) ; the females of both groups 
were as old as the males. Thus, the sex differences in the two groups may 
not be attributed to a disparity in age. On the other hand, this may be a 
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Seligmann explained the variation as a consequence of the upright 
posture of man, which has involved the sinking of the lower part of the 
spinal column into the pelvis — the pelvis sinks in a direction somewhat 
forward and downward — and there results a closer approximation of the 
posterior superior iliac spines to each other. Seligmann found this ap- 
proximation to be more marked in the pelves with accessory sacro-iliac 
joints than in those without such joints. In this connection, Stewart 
has made the suggestion that measurements on another series would be 
helpful, since Seligmann did not indicate the comparative widths of the 
sacra of the two groups. 

Of the Washington University series, 593 pelves, including those 
with and those without the variation, were measured for distance between 
the posterior superior iliac spines, for the least distance between the 
ischial tuberosities, and for the width of the sacrum. The pelvic bones 
were held together by strong rubber bands. No attempt was made to 
approximate the spread produced by intervening cartilage in the recent 
state at the sacro-iliac joints or at the symphysis. The distribution 
of material and the mean measurements with their probable errors for 
each group are summarized in Table II. 

The sacra of the white group are wider than those of the negro group, 
but in both groups the sacra showing the variation are of the same width 
as those from which it is absent. It is, therefore, anticipated that both 
the distance between the ilia, posteriorly, at the level of the posterior 
superior iliac spines, and the least distance between the tuberosities, at 
whatever level it may be, will be greater in the white group than in the 
negro group. This relationship obtained, and, along with it, there was a 
definite tendency for the pelves without the variation to have their ilia 
more widely separated posteriorly than did those pelves with accessory 


TABLE II 

Means and Their Probable Errors of Measurements in Centimeters 
Made on Articulated Pelves of White and Negro Males 



White Males 

Negro Males 


Accessory Sacro-iliac Facets 

Accessory Sacio-Iliac Facets 


Piesent (222)* 

Absent (189)* 

Present (79)* 

Absent (103)* 

Distance betw een 
posterior superior 
iliac spines 

7 52 ± 04 

7 72 ± 04 

6 S3± 06 

7 00± 06 

Least distance be- 
tween ischial tu- 
beiosities 

6 1S± 04 

6 43 ± 04 

5 52± 05 

5 83 ± 05 

Width of sacium . 

11 93 ± 13 

11 88 ± 15 

11 20 ± 05 

11 08 ± 05 


* Number of pelves measured. 
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sacro-iliac facets. In neither group and for neither measurement was 
this difference significant statistically. Of the four groups, the difference 
was three-tenths of a centimeter in one and less than three-tenths of a cen- 
timeter in three. The average widths of the sacra in the two races were 
approximately the same for the normal and the variable bones : eleven and 
nine-tenths centimeters for the Whites and eleven and one-tenth centi- 
meters and eleven and two-tenths centimeters for the normal Negroes 
and the variable Negroes, respectively. The difference between the two 
groups of Negroes is much too small to be significant, but, nevertheless, 
it is in a direction which is not contributory to the differences in the 
distances between the ilia. 

The difficulties of examining this region roentgenographically are 
many. A survey of the literature has not disclosed the record of accessory 
sacro-iliac joints in a roentgenogram. Dr. G. A. Seib of the Department 
of Anatomy took roentgenograms of a patient who complained of having 
had pain in the region of the distribution of the superficial peroneal nerve 
for several months; to relieve the pain partially, the thighs were slightly 
flexed. The roentgenographic view was postero-anterior. At the level 
of the second posterior sacral foramen on the right side, large accessory 
sacro-iliac facets were opposing one another on the sacrum and the ilium. 
The margins of the facets showed some arthritic deposit, which may have 
contributed to the differentiation of the facets from the surrounding bone. 

SUMMARY 

Accessory sacro-iliac articulations occur in man in varying per- 
centages according to race, sex, and age. 

The articular surfaces may be covered with either hyaline cartilage 
or fibrocartilage. 

The posterior portions of the ilia are less widely separated in pelves 
presenting the variation than in pelves which are considered to be normal. 
However, these differences are not sufficient to be of statistical significance. 

Roentgenographic examination of the pelvis in the living has shown 
accessory sacro-iliac facets in one case. 
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OSTEOCLASIS FOR SUPINATION DEFORMITIES 
IN CHILDREN * 

BY W. P. BLOUNT, M.D., MILWAUKEE, WISCONSIN 
From the Marquette Medical School and the Milwaukee Children’s Hospital 

A careful search of the available literature reveals only the barest 
mention of supination deformity of the forearm resulting from flaccid 
paralysis. The clinical entity is entirely too frequent to be so ignored. 
In order to look well and to function reasonably well, the hand must be 
brought into a position of grasp, with the forearm in mid-position or in 
some degree of pronation. A potentially useful hand is of little practical 
value if it hangs dorsiflexed, with the palm up, at the end of a forearm 
which permits rotation of the palm in the direction of supination only by 
turning the elbow and by abducting the shoulder. If the shoulder is also 
weak, the difficulty becomes all the more acute. 

In spite of the fact that osteoclasis is a simple and an effective method 
of correcting paralytic supination deformity, the author can find no men- 
tion of the use of this procedure in fourteen textbooks of orthopaedic 
surgery or in the periodical literature. Hoffa and Erlacher suggest 
osteoclasis for the correction of rachitic deformities of the forearm. 
Hoffa and many others have used this procedure in the realignment of 
malunited forearm fractures. 

Steindler reports three spastic supination contractures out of thirty- 
four cases of pronation and supination deformity. In two cases rebel 
was obtained by section of the supinator brevis and the biceps brachii. 
In the third case this procedure resulted in failure. No mention was 
made of osteotomy or of osteoclasis for the correction of either deformity. 
In a monograph on infantile paralysis, MacAusland does not discuss the 
occurrence of a supination contracture of the forearm. In available arti- 
cles on congenital synostosis of the bones of the forearm with pronation 
deformity no mention is made of supination deformities from a similar 
cause. Hohmann mentions excessive angulation of the radius at the 
bicipital tubercle as a hindrance to rotation of the forearm. Tomesku 
discusses a similar phenomenon under the heading “Hypertrophy of the 
Radius.” 

In an excellent discussion of pronation and supination deformities, 
Destot includes even juvenile traumatic subluxation of the radial head, 
congenital deformity, and fractures, without mentioning paralysis as 
etiologically related to rotation deformities. His extensive investigation 
of fractures of both forearm bones has led him to believe that synostosis 
is a much less frequent cause of obstructed rotation than angulation. 

* Read in abstract at the Annual Meeting of the American Academy of Orthopaedic 
Surgeons, Memphis, Tennessee, January 17, 1939. 
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He even classifies the types of angulation with reference to the degree of 
restriction of motion. Angulation of both bones with the apices toward 
the interosseous space limits motion, irrespective of callus. With angu- 
lation of the bone away from the space, motion often persists in spite of 
apparent deformity. Destot emphasizes the disabling effect of rotation 
of the radius at the site of fracture and uses the term “decalage” to de- 
scribe this deformity. In correcting it, he prefers osteoclasis to open 
osteotomy. He points out that movement of the humerus is compli- 
mentary to that of the forearm in pronation and in supination. 

Studies in rotation deformities of the forearm have been made largely 
in connection with forearm fractures. There has long been a debate over 
the optimum position of retention. Many of the early writers, such as 
Lonsdale, Malgaigne, Volkmann, Destot, Helferich, Ashhurst and John, 
and Bosquette, advocated a position of supination. Their choice was in 
part influenced by the exigencies of the treatment, which was usually by 
wooden splints. Even earlier, however, Hippocrates warned against 
supination and advocated mid-position or slight pronation, while Pare 
was definite in his recommendation of the mid-position. Recently, and 
especially since the advent of the roentgen ray and plaster-of-Paris dress- 
ings, the mid-position has been used for fractures of both bones below the 
insertion of the pronator teres. Some men, including Levinthal, advo- 
cate complete pronation for fractures near the lower end of the forearm. 

Bagley, Cole and Evans, and others have emphasized the desirability 
of closed rather than open reduction in forearm fractures in children. 

In 1933 a review of the end results in 195 cases of forearm fractures 
at the Milwaukee Children’s Hospital forced the author to realize a num- 
ber of insufficiently appreciated facts with regard to these fractures: 

1. Non-union or malunion is almost unheard of when the alignment 
is maintained in the closed reduction of a forearm fracture in a child. 

2. The degree of pronation and of supination during fixation of 
fractures of the middle and lower thirds of the forearm makes very little 
difference in the ultimate range of motion. 

3. Even slight bowing in fractures of the middle third is frequently 
followed by prolonged or permanent limitation of pronation or of supina- 
tion. 

4. The incidence of deformity following open reduction in forearm 
fractures in children is greater than that following closed reduction, even 
when allowance is made for the fact that open reduction is done in the 
more difficult cases. 

Realization of the truth of these statements paved the way for the 
deliberate fracture and displacement of the forearm bones of a child in 
the correction of deformity. In 1933, K. K. (Case 1), who had been under 
observation since 1922 because of an extensive paralysis of the left arm, 
was examined with regard to the correction of a fixed supination deformity 
which permitted pronation only to minus 70 degrees. There was marked 
atrophy below the elbow. The hand hung with the palm up, so that it 

VOL. XXII, XO. 2. APRIL 1940 



TABLE I 

Resume op Nine Cases of Supination Deformity Treated by Osteoclasis 


302 


W. P. BLOUNT 


cS 

£ 

o 


' i -a i 

* o T3 

2 a S S 2 


<0 o-^ 

O < 


to <a - ® 50 

^3-2 ^ 25 
—4+2 G Go 

5 —* 

_ «2 3 3 - 


I tO-tf ~ 

T 3 -G - CO 

O — h tfl CO O 

cJ H 

GJ w *- 

•£ u'c tfSS 

< 


J, AT3 

^ nl O 

8.2 S| 
■s “ °-S 
o 


CL 


co t: to 
N CO CO 


00 CO ,-v 

sis? 

S | lC l 

- G • G) 


G 


3 

►■a 


3 
< 


e+< 

<D 

CG 


<M CO CD CO 
.CO v CO 

■+* O >jO 
0<T— < c3 T— ( 

eg S 


t-i CO 
.CO 

+2 05 

Oht— ( 

a 

m 


G 

o 


o 

Oh 


o G 

ui G w 

ago o 

^ 52 *3 o 

.2 -e £ 

■£ HO ca fcj} 

rH Cj Co O 

^g o cots 
m fL 


G c n 
O o 

*r3 O 
-t-c» ;_. 

g to 

Co c 

O 05 T 5 


G 

O 


G a) 

O o 
T3 2 
2 w) 
a o a> 
p cs-a 

PL 


I 2 

C3 O 

n g, 
M o 


O) M e$ so 

CO CO 
£> 03 £03 

Ch Gh 
G G 

>“3 


CO 


C^co 

>>2 

G 

t ""3 


tC o 

r-H CO CO CO 

co . co 
tb2 

—• r ~4 Ci t— l 

*3 s 


H CO 
CO 


0 

1 ? 
8 S 
fto, 
o « 

is 


o 

> 

c3 co 

50 

o> £» 
CL ^ 
O v 
o 

L 


9 q 


cl 


o 

G 

tc 

cd 


~ ■+* $- 
o g e 

3?0>£ 
< CO 


X 

a 

CQ 


c3 

o 


_ o 

O 03 


o 

CO o 

- .. 1 ?! 

cS gis ill 

S’-S'SS '■§'§. 

" 2.2 Jew 

00 O G .^ 0 O CL 1 ^ 

. L d . *-« 3 k! 

•gCLOJ ^CLCG g 
Pl £ 


_ O 
O 00 


§.2 

-+3 

c3 
cd C 
g -G 

O Gh 

> 3 

PLe» 


Pm 

t''* . . 


co G 2 co G 

m 5 Pm ? 


e? 

CD .. 


05 0.2 co §. rt 
ih. 2 -pg .25 

Cj 

Tj< g 3 .. g G 

7 § a» g -g, 
§PLt» «fCc» 


g ° 

! ^ 
<N ' .. 
CO ^ 

2 g § 

CO'S S 

c<\ g.S 

■ oft 

(h ^ rj 

^PhCQ 


o 

D5 o 
I 03 


CO £ o 
03 .2 43 


t>r G 


g G 


•«< zz 
O Gh 
^.-3 
gGhCO 


?3 S-H 


o -rt 


c3 

3 ' 

^0 _ 
’to ^.2 ° c 1 

QJ Ch‘c/3 Ch G 
& 


— . | -H-O rH | 

Gd ,g ^ 
° d W,H, L ^ ^ 

2 cl’S _q w 3 ^ 

cq 


a> 

t-3 


J3 

to 

S 


_2 

"3 

£ 


M 


W2 

« 


S’-! P CO 

43 .. » .. 

<> ■ ■ a _ ■ • a 
CO a o oa c o 
o> O ■" CO o •- 

^ r* ^ ^ rt 

-Is C ^ =S C 

>-1 O CL^L o o, 
.jc S .>3 
-gCLco eCLcc 

Cd 


^ o o 

lO Tt» _ 03 

.CO .. o .. 

I g §! g S 

y-i o • *2 03 o * 

in $ s N “ £ .3 
§flN o ft 

SfCcg-^fCcc 

S o 


aft 

JS 

CO 5—1 
CO . o 
03 >>~0 


’ Tn g 


CO to 

(M ' 


Gh^ G * 


k 1 " 
O * 


a 

371 o.. 

t 3 2 x 3 ^* o 
a? g .2 ? G* 

( 1 ) Gh C/3 G* G 

P4 


G5 

to 

s 


CO CO 


O O 
CO o 

i ^ 

W rt 0 

2 s.g 

. — -*-3 

-■S 'S 
co £ a 

~ oft 
.; s- 3 


‘S cS/" 0 ^ 


a> 

cq 


G w w G 
Gh'co Gt G 


c? 


o 

i co 


THE JOURNAL OF BONE AND JOINT SURGERY 







OSTEOCLASIS FOR SUPINATION DEFORMITIES 


303 


-r) l *— 

5.J § 

<3 G, CO 


I t»-* -*3 I 

-°jS; 


o btngS 

G •** G yj'OOS 
03 O U ^ 3NH 


> Cj G“ w n 

^ _l CO 

C/2 O rnG 3 ~CO 

O ^*2 .0 02 

r< tjo o o 'O .G"* 5 * t— i t— t 
< 


•O O -Q CO 

P m £ ^co 
5 .2 3 — co 

t O-uhrt 


O 3 g ° 

■* c "3 g a 
“■""3.2 <3 
a 3 ei-pi: 


co_ “o 
co-a £2 "3 

05 S® o 

T-. > 

„ c •» o 
rad°£ 

• C2 

“«c.i 
3 ° 

<1 cc 


G U2 

O 02 

.3 q; 

c3 tO 

Gog; 

oo^ 


2 to 
Gog; 
o o -T3 


_ O tO 

o 04 O 
03 ..f^ •• 
SCO O 
co o- 2 2 o-2 

S-.3-S 7.43 g 
.. 2 a a 
^ gU N ga 

CfLM 0^02 

4 £ 


o 

oS 

CO .. 
^ •* G 
22 g o 
2.2 ■- 
■e c3 
,^r c3 c 

2c-§ 
^ o P< 
. u, g 

&.*«> 

<! 


oc«„-?£a 
2 a«J5>S S3 -S' 


_o 
o oo 

l>- . . 

os a § 
53.243 
S-d 
c 

K G 

t-ofi 

cfitc 

4 


^ •* G 
CO G o 

2.2 -.3 

-£ C3 
CO c-3 
o o* 

s. *-« 3 
^*P4CQ 


.2^=3^ 5 ^ 
~2»^agc, 
g c.«jaSS^ 
« 


o 

to o to CO 
■* .. 

CO G k 7 G 

2§.2m§.2 

t-h .3 -^> o .3 -fj 

*43 cj c3 

a 3 e « c 

7 o '0,0 § 'o, 

oPnCQ §£m 

£ Q 


„0 O 

2° _B> 

< . . o . . 

C ^**G^ > ***G 
CO G §CO G § 

2 .2 -43 2 .2 43 
cd cd 

N ~ c-Sc^c.S 

c* 1 O B. 1-1 o B, 
. u a . t- a 
gP-ico a,P-i«2 

<5 < 


^3 G 
G w 

s >5.3 


co a o °3 a o 

2 .2 S3 g. 2:3 

4° d , -fa <-J 

00-g.H' .3.5 

M o BJv 5 B. 

. U 3 . t- G 

£PhCQ G P^CO 

< 4 


Cg a g 
CO o-- 

O 


Bf 5 '& 
6 


_ _ o 

O o o t-h 
oo t. to 

C3 5 OCO g ° 

S .2 43 05 .2 43 
-43 ci ^ -g o 

E2 c .s -- C .5 

O B. O B. 
^BhCC o^fB 
< « 


CO .. •■ 
w h 5 

b> g.2 

H ---P 

c3 

— i G G 
04 G 
^ O 2- 
o *-. G 
B C-t 03 
3 


— i — G _ O 

o tZ * — . *T G C< 

^ ^ ^ w- 



VOL. XXII. XO. 2 






















304 


TV. P. BLOUNT 


was practically useless. Manual stretching had proved futile. A tendon 
transplantation would have been of no avail. Roentgenograms showed 
bowing of the bones and a degree of osteoporosis usually obtained after 
prolonged fixation in plaster-of-Paris. This rarefaction suggested to the 
writer the possible value of osteoclasis in correcting the deformity. The 
immediate success led to the use of the same method in eight similar 
cases, — a total of eleven osteoclases. In all but one case complete frac- 
ture of both bones in the middle third was easily accomplished over a 
padded wedge. The procedure is simple. 

TECHNIQUE OP OSTEOCLASIS 

With the patient anaesthetized, the affected arm is placed in abduc- 
tion and external rotation, so that the wrist is near the shoulder. The 
forearm is as near mid-pronation as obtainable, with the dorsum toward 
the table. In this position, no important soft structures lie between the 
bones and a padded sharp wedge. The surgeon should stand on a bench 
with his hands grasping the forearm on either side of the wedge. With a 
quick straight-arm thrust, the bones are fractured, usually incompletely. 
It is then necessary to reverse the force, manually breaking the bones en- 
tirely through. It is advisable to bend them back and forth several times 
to ensure complete fracture. In Case 7, the Thomas wrench was used in 
addition, because the size of the bones made manual osteoclasis difficult. 

The forearm can then be pronated between 45 and 90 degrees and is 



Fig. 1 

Case 1. Anteroposterior and lateral views of the left forearm, taken on 
January 12, 1933, showing the delicate bones, thin cortices, and bowing of the 
radius laterally and of the ulna dorsally. 
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fixed in this position by a plaster cast, which extends from the axilla to 
the knuckles with the elbow in flexion. If correction is incomplete, it 
may be advisable to obtain further pronation under anaesthesia from two 
to three weeks later. 

It is sometimes necessary to apply a second cast. In Case 8, longer 
fixation would probably have given a good instead of a fair result. Six 
to eight weeks of fixation instead of four are probably desirable in older 
children. 

Table I summarizes the nine cases: four of these were the result of 
residual poliomyelitis; four, of brachial palsy at birth; and one, of chondro- 
dysplasia. Five of the patients were females and four were males. The 
left arm was involved in five cases and the right in four. 

ILLUSTRATIVE CASE REPORTS 

Case K K. Iv., female, with residual poliomyelitis, was first seen at the Milwaukee 
Children’s Hospital on November 27, 1922, at the age of two years. There was marked 
wasting of the left upper extremity with relaxation of the capsule of the shoulder joint. 
The deltoid, the triceps brachii, and the biceps brachii had fair power. There was ulnar 
deviation of the hand. The thumb was almost completely paralyzed. There was a 
flexion contracture of the left elbow of 20 degrees. Pronation exercises and stretching 
of a supination contracture were begun, and physiotherapy under careful observation was 
continued for several years. 

On December 10, 1931, a Steindler transplantation of half of the flexor pollicis 
longus was performed. The patient recovered normally. On April 28, 1932, pronation 
was minus 70 degrees, and supination was 110 degrees. Anteroposterior and lateral 
roentgenograms of the left forearm were taken on January 12, 1933 (Fig. 1). The radius 
was considerably longer than the ulna and was bowed laterally in the anteroposterior 
view. Both bones were delicate, with thin cortices. The epiphyseal lines were normally 
open. In the lateral view it is seen that the ulna was bowed at the distal end with the 
convexity dorsally. 

On June 29, 1933, a 
manual osteoclasis over a 
wedge was performed, and 
a cast was applied with 
the forearm in slight pro- 
natiou. Support was re- 
moved, and physiother- 
apy was resumed on July 
27, 1933. A roentgeno- 
gram taken on this date 
showed adequate callus to 
maintain the new position. 

There was a transverse 
fracture of both bones in 
the middle third with 
considerable rotation of 
both fragments. The lat- 
eral bowing of the radius 
was obliterated. The Fig. 2-A: Case 1. Characteristic position of the left 
dorsal bowing of the ulna hand on April 6, 1930, previous to the second osteoclasis. 

was much less evident. p IG 2-B: Case 1. Maximum active pronation of minus 

On February S, 1934, 30 degrees previous to the second osteoclasis. 
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there was still power in opposition of the 
left thumb. Pronation was possible to 
10 degrees and supination to 90 degrees. 

Examination on April 6, 1936 (Pigs. 
2-A and 2-B) showed a loss in the range of 
motion of the left forearm as follows: 

Right Le.fi 

Pronation 80 degrees —30 degrees 

Supination .... 90 degrees 90 degrees 

On June 24, 1936, a second osteoclasis 
was done in conjunction with arthrodesis 
of the thumb at the metacarpocarpal 
joint. The osteoclasis was easy, but only 
30 degrees of pronation could be obtained. 
With the forearm in this position, a cast 
was applied from the axilla to the base of 
the knuckles, including the thumb. On 
July 21, 1936, the cast was removed, and a 
short cast was applied to hold the thumb in 
position. This cast was replaced by a 
thumb splint on August 18, 1936. 

Examination on November 18, 1938 
(Figs. 3-A, 3-B, and 3-C), showed the fol- 
lowing range of motion: 

Right Left 

Pronation 80 degrees 10 degrees 

Supination .... 90 degrees 80 degrees 
With some force, pronation was possible 
to 30 degrees. 

Anteroposterior and lateral roentgeno- 
grams of both forearms on December 17, 
193S (Figs. 4-A and 4-B), still showed a dis- 
turbance of the internal architecture at the 
site of the two osteoclases. The general 
shape of the bones very closely simulated that of the normal right side. On the left, 
there was a tunnel through the shaft of the first metacarpal at the junction of the mid- 
dle and distal thirds, at the site of the attachment of the transplanted tendon. The 
length of the right radius was twenty-one and five-tenths centimeters; that of the left, 
twenty and three-tenths centimeters. The bones on the left were more delicate than 
on the right, but there was not the discrepancy that previously existed. In both fore- 
arms the radii were straight. The ulna on the left was straight, while that on the nor- 
mal right was slightly bowed with the convexity dorsally. 

While there had been considerable recurrence of the supination deformity, the range 
of active motion from a position of supination of 80 degrees to a neutral position was 
sufficient to give the graceful appearance of the hand noted in Figure 3-A. 



Fig. 3-A 

Case 1. Characteristic position of the 
hand on November IS, 1938, following the 
second osteoclasis. 


Case 3. G. M., male, five years of age, was admitted to the Milwaukee Children s 
Hospital on September 16, 1930, because of marked weakness of the right arm, which 
had been present since an attack of poliomyelitis in 1928. Power in abduction of the 
right shoulder was poor; other motions were fair or better. There was only a trace o 
power at the right elbow. Extension of the right wrist w r as fair; flexion was poor. There 
was good power in flexion of the right middle finger; other finger flexors were deficient. 
Extension of the fingers at the metacarpophalangeal joints was good. Distal to this, 
power was poor. There was a supination deformity of the right forearm with no ot ier 
resistant contracture. 


THE JOURNAL OF BONE AND JOINT SURGERY 





Fig. 4-B 

Case 1. Lateral view of both forearms after the second osteoclasis. 


also displacement of the distal ulnar fragment radially and volaward. The cast was re- 
moved on May 6, 1938. Roentgenograms (Fig. S) taken on May 23, 1938, showed firm 
union and good alignment of both bones. The irregularity was beginning to disappear. 

On June 6, 193S, pronation was possible to 55 degrees and supination to 50 degrees. 
On January 4, 1939, the right arm hung gracefully at the side (Fig. 9- A). Pronation 
was 70 degrees and supination, 65 degrees (Figs. 9-B and 9-C). 

Roentgenograms (Figs. 10-A and 10-B) showed curves which were nearly normal. 
They are offered, not as a proof of anything, but as interesting studies of the change m 
architecture of the bones. The test of improvement is entirely clinical. 
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DISCUSSION 

Marked limitation of pronation as the result of paralysis of the mus- 
cles of the arm and forearm seems to be dependent upon several factors. 
Vicious muscle pull and ligamentous contracture bring about and perpet- 
uate bone deformity, often in spite of energetic conservative treatment. 
The roentgenograms usually show delicate bones of the forearm, bowing 
of the distal end of the radius with the convexity laterally, and bowing of 



Fig. 5-A 

Case 3. Anteroposterior views of both forearms before the second oste- 
oclasis. 



Fig. 5-B 

Case 3. Lateral views of both forearms before the second osteoclasis. 
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Fig. 6-B 
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As exemplified in forearm fractures, the correction of the bone de- 



formity in children is better accom- 
plished by osteoclasis than by open 
osteotomy. It is a simpler procedure. 
The scar and the slight risk of infection 
are avoided. More important is the 
rapid and more normal bone healing 
without the disturbance of blood supply 
incident to open operation. It is neces- 
sary to overcorrect the deformity 
greatly, because of the rapid loss of part 
of the pronation and the tendency to 
gradual recurrence. The latter is due 
to persistence of the original deforming 
factors. It may be necessary to repeat 
the osteoclasis after a few years. Mus- 
cle transplantation, subsequent to the 
osteoclasis, may prevent recurrence in a 
few cases. 


Fig. 7 In the nine cases in which osteo- 

Case 3. Position in plaster after clases were performed, there were five 
the second osteoclasis. good results and four fair or poor results 
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Fig. 8 

Case 3. Two views of the right forearm after removal of the plaster. 





Fig. 9-C 

Case 3. Appearance one year following the second 
osteoclasis. 

(Table II). It is evident that the best and most 
permanent results have been obtained in cases in 
which the chief desideratum is improvement of 
the cosmetic result. In the first case the deformity was incompletely cor- 
rected at each operation. The second osteoclasis was performed before 
the importance of overcorrection was understood. A second manipula- 
tion under anaesthesia two weeks later might have given full overcorrec- 
tion. The final range of motion was somewhat limited in this case, but 
the habitual position and function were improved, and the outcome was 
classed as fair. 

In Case 3 the result was poor following the first operation, in which 
the forearm was left in mid-position. Following the second operation, in 
which there was adequate overcorrection, the position was good. 
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Fig. 10-A 

Case 3. Anteroposteiior views of both foiearms, nine months after the second 
osteoclasis. The radial bowing on the light is diminished. 



Fig. 10-B 

Case 3. Lateial views of both foiearms, nine months after the second oste- 
oclasis. The ulnar bowing on the right is obliterated. 


The fourth case was another of the early ones. At the follow-up ex- 
amination reoperation was advised. When this has been carried out, the 
result should be good in this case also. 

In Case 8 the result was good six weeks after removal of the cast. 
There appeared to be solid union. Subsequent examination nine months 
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TABLE II 

End Results in Nine Cases of Supination Deformity 
Teeated by Osteoclasis 


Case 

Sex 

Age at 
Oper- 
ation 
(Years) 

Cause of 
Deformity 

Rotation 
Obtainable 
( Degrees ) 

End 

Result 

Remarks 

1. K. K. 

Female 

13 

16 

Poliomyelitis 

Pronation : 10 
Supination: 80 

Poor 

Fair 

Not over- 
corrected 

2. B. S. 

Female 

10 

Brachial pa- 
ralysis at 
birth 

Pronation : 60 
Supination: 70 

Good 


3. G. M. 

Male 

8 

13 

Poliomyelitis 

Pronation : 70 
Supination: 65 

Poor 

Good 

Not over- 
corrected 

4. V. J. 

Female 

8 

Poliomyelitis 

Pronation: 0 
Supination: 90 

Poor 

Secondary 

osteoclasis 

advised 

5. J. J. 

Male 

4 

Brachial pa- 
ralysis at 
■ birth 

Pronation: 40 
Supination: 45 

Good 


6. R. S. 

Male 

4 

Brachial pa- 
ralysis at 
birth 

Pronation: 70 
Supination: 80 

Good 


7. J. M. 

Male 

15 

Chondico’ys- 

plasia 

Pronation: 45 
Supination: 30 

Good 


8. D. R. 

Female 

15 

Poliomyelitis 

Pronation: 10 
Supination: 80 

Fair 

Partial re- 
currence 

9. P. G. 

Female 

12 

Brachial pa- 
ralysis at 
birth 

Pronation: 50 
Supinations 10 

Good 



later showed that angulation of the ulna had progressed, limiting prona- 
tion. The habitual position was more nearly neutral than it had been. 
The result was fair. The improvement was obtained at the sacrifice of 
motion, however. In Cases 2, 6, and 7 the range of motion was actually 
increased. In Case 9 it was the same as before the osteoclasis and will 
probably increase. 

SUMMARY 

1. Not infrequently supination deformities of the forearm follow 
the flaccid paralysis of the lower-arm type of brachial palsy at birth or 
poliomyelitis. 

2. Very little has been written with regard to the significance and 
treatment of these deformities. 

3. Persistent supination of the forearm renders ineffective an other- 
wise useful hand and is cosmetically objectionable. 

4. Deformities of this type resist correction by plastic soft-tis.-ue 
operations only. 
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5. In children simple osteoclasis of the middle third of the forearm 
safely corrects the deformity. 

6. There is usually a rapid loss of part of the correction. All pos- 
sible pronation up to 90 degrees should be maintained in plaster from four 
to six weeks. 

7. Gradual partial recurrence of the deformity will take place. 

8. Following osteoclasis an increase rather than a diminution of the 
range of motion is frequently obtained, and this motion is through a more 
useful arc. 
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MYOSITIS OSSIFICANS TRAUMATICA * 


BY AUGUSTUS THORNDIKE, JR., M.D., F.A.C.S., BOSTON, MASSACHUSETTS 
From the Department of Hygiene, Harvard University 

One hesitates to present a subject often considered to be controver- 
sial, but sane conclusions may be drawn only by thorough airing of con- 
troversial points. Although it is difficult to prove the presence of an ac- 
tual myositis without microscopic examination of tissue, clinical signs do 
lead to definite pathological interpretations. Cobb has stated : “But why 
confine ourselves to the microscope? Certainly there are other ways of 
recording abnormality of the human organism besides visual observation 
of fixed and sectioned tissue.” There is, however, microscopic proof of 
actual myositis, with its resultant necrosis and degeneration; Bowers and 
Geschiclcter and Maseritz have reported proved cases. Ten years ago, 
Eliason stated that he was using the term ossifying hematoma “advisedly”, 
more properly to describe the pathology, and Watson-Jones and Roberts 
have inferred that the term myositis ossificans is incorrect. Yet the term is 
still used to describe a definite clinical entity. Painter and Sudeck have 
suggested that there is an individual variation in ossifying tendencies or 
“diatheses”. These “diatheses” undoubtedly exist, but Eliason’s state- 
ment that “the condition is not inflammatory in any respect” cannot 
generally be permitted to pass without challenge. 

An analysis of a portion of the literature on this subject reveals that 
the pathological material removed and examined has been only from late 
or healed cases, when any active myositis would have completely dis- 
appeared. On the other hand, that myositis exists early, during the first 
two weeks after the injury, is most apparent clinically. The muscles 
involved in the contusion are swollen and extremely tender during this 
stage, and the loss of function is extraordinary. The classical signs of 
“tumor”, “dolor”, and “calor” are all present. The author believes that 
there are signs of muscle inflammation in the early stages of development 
of a true “myositis ossificans”, and that, as ossification later takes place, 
the inflammation subsides and eventually disappears when the muscle 
function returns to normal. As late as five months after an injury, 
Bowers has found degenerated muscle fibers in a specimen removed at 
operation. Geschickter and Maseritz have stated: “Degeneration of 
muscles, hyperplasia of connective tissue, and organization of hemorrhage 
are the earliest histological manifestations.” It is the author’s conviction 
that the pathological picture in sequence is: (1) a severe deep-muscle con- 
tusion, accompanied by the tearing of muscle fibers and capillaries and the 
loosening of periosteal cells; (2) hemorrhage, with the accompanying 
inflammatory reaction that one would expect in hematoma formation ; and 
* Read before the Boston Orthopaedic Club, December 14, 193S. 
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TABLE I 

Data in Regard to Involvement and Absorption in Twenty-Five Cases of 
Myositis Ossificans Traumatica 


Case 

No. 

Patient 

Bone and Muscle Involved 

Time of Absorption 

Absorption 

Complete 

1 1 

1 J. H. D. 

Left femur, quadriceps femoris 

14 months 

Yes 

S3 

D. B. C. 

Left femur, quadriceps femoris 

Has never been absorbed 

No 

■ 

P. J. 

Left tibia and fibula, interos- 
seous septum 

Has never been absorbed 

No 

4 

G. K. S. 

Right femur, quadriceps femoris 

Has never been absorbed 

No 

5 

J. P. M. 

Left femur, quadriceps femoris 

Has never been absorbed 

No 

6 

s. s. w. 

Right humerus, brachialis 

9 weeks 

Yes 

7 

G. T. K. 

Left humerus, deltoid 

Was being absorbed in 
March 1937 

No 

8 

W. W. 

Right tibia, tibialis anterior 

Has never been absorbed 

No 

9 

C. R. A. 

Left fibula, peronei 

Right femur, quadriceps femoris 

Have never been ab- 
sorbed 

No 

10 


[ Right femur, quadriceps femoris 

Has never been absorbed 

No 

11 

G. H. H. 

Right femur, quadriceps femoris 
(vastus intermedius) 

3 months 

Yes 

12 

D. S. G. 

Right humerus, brachialis 

3 months 

Yes 

13 

C. C. J. 

Right radius, biceps brachii 

Case not followed up 

? 

14 


Right humerus, brachialis 

Case not followed up 

? 

15 

N. C. U. 

Left femur, quadriceps femoris 

Still being absorbed 

No 

16 

L. S. 

Right femur, quadriceps femoris 

After 5 years still being 
absorbed 

No 

17 

E. E. 

Left femur, quadriceps femoris 

Still being absorbed . 

No 

18 

D. G. S. 

Left humerus, triceps brachii 

2 years 

Yes 

19 

L. B. H. 

Right humerus, deltoid 

3 months 

Yes 

20 

T. H. M. 

Left tibia, tibialis posterior 

Still being absorbed 

No 

21 

W. G. 

Left femur, quadriceps femoris 

2 months 

Yes 

22 

B. B. 

Right femur, quadriceps femoris 

2 months 

Yes 

23 

C. P. 

Right femur, quadriceps femoris 

Still being absorbed 

No 

24 

B. W. 

Right femur, quadriceps femoris 

2 months 

Yes 

25 

F. M. 

Left humerus, brachialis 

Has never been absorbed 

No 


(3) hematoma absorption, in which stage the ossification takes place. 
The latter occurs during the healing stage, and not during the acute 
hemorrhagic and inflammatory stage. Furthermore, Kolodny has re- 
ported that an early case in the ossification stage was mistaken micro- 
scopically for osteogenic sarcoma, the cellular elements being so much 
more prolific than in the structure of normal bone callus seen in a frac- 
ture. In addition, Oliver, Eliason, and Bowers have all agreed that the 
late stages of ossification show definite normal “cancellous bone 
microscopically. 

What happens to the ossification eventually? Very few of us have 
had the opportunity of following such cases for a period of years. Severn 
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of the cases listed in Table I have been followed for over a year, several for 
two years, and one for five years. Some of these ossifications completely 
disappear; some do not. In the author’s series of twenty-five cases, nine, 
or 36 per cent., have been absorbed. In one very severe case the ossifica- 
tion has been only partially absorbed in five years. The criteria for 
absorption seem to be mainly size and lo- 
cation, as well as individual diathesis. 

The smaller ossifications are absorbed, and 
those on the upper extremity, except near 
the elbow joint, seem to have a greater 
ability to disappear completely. Those 
occurring in the belly of a muscle become 
dormant and painless, and clinically the 
muscle involved is restored to normal func- 
tion, even in the most severe cases when 
regression is incomplete. The myositis 
heals, and normal muscle function ensues, 
although the ossification may not be en- 
tirely absorbed. An ossification which 
occurs at the origin or the insertion of a 
muscle near a joint, however, may regress 
and become dormant, but the muscle and 
joint function is never restored to normal. 

In the author’s series of twenty-five cases 
— all in school or college athletes — the in- 
cidence as to location is most striking. 

The bone most frequently involved was 
the femur (Table II), and this was doubt- 
less due to the type of game and the 
resulting exposure of that part to severe 
trauma. In all but four of these cases, 

TABLE II 

Site of Involvement in Twenty-Five Patients * * 
with Myositis Ossificans Traumatica 

Cases 

No. Per Cent. 


Femur. . 
Humerus 
Tibia. . . 
Fibula. . 
Radius. . 


* In one of these, the tibia and the fibula were involved; in another, the fibula and 
the femur were affected. 
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Case 18. Humerus, nine weeks 
after injury. 
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the injury was received while playing football; in the other four cases the 
trauma was sustained while playing lacrosse, hockey, or polo, or was the 
result of an automobile accident. 

During the convalescent period, the diagnosis of a severe muscle con- 
tusion — the so-called “ Charley-horse ” — is made. This term has been 



Fig. 4 

Case 25. Elbow, fifty-two weeks after injury. 


carried down by word of mouth from trainer to trainer for two generations. 
Perhaps it might be well to describe how it first came to be used. In 
about 1890, the Sioux City baseball team of the okl Western Baseball 
League had an old broken-down white horse named “Charley”. The 
limp of this horse was quite typical, and often, when a player appeared 
with a similar limp, someone would say, “Here comes Charley.” From 
this expression the term “ Charley-horse ” was derived. 6 

The diagnosis of myositis ossificans is clear-cut and apparent, 
muscle contusion, receiving the usual careful physiotherapy, in the coume 
of four or five days does not seem to be responding properly to treatment. 
The muscle involved becomes more acutely tender, more firm, and hot, an 
loses function day by day. The striking feature is that the muscles in 
volvecl in the contusion become more acutely sensitive to ordinary ig 1 
3 . Of course, all such treatment should cease promptly. In I ;1C 1 
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Fig. 6 

Case 3. Tibia and fibula, fifty weeks after injury. 


Operative removal of the ossification is contra-indicated in any case 
in which it occurs in the belly of a muscle or on the shaft of a bone. Only 
in those cases in which it occurs at the origin or the insertion of a muscle 
or tendon, and where the adjacent joint function is markedly impaired, 
is operation indicated, and then only after the process has become en- 
tirely dormant, twelve to twenty-four months after the injury. It is a 
mistake to attempt to remove any ossification early when the cells appear 
microscopically similar to those of osteogenic sarcoma. Recurrence of the 
original myositis ossificans in even greater magnitude than that of the 
first instance will most certainly ensue, if early operative measures aie 
instituted. 

Evacuation of the hematoma in the early stages of its formation is 
contra-indicated. To accomplish this completely in deep-muscle contu 
sions requires careful surgery, necessitating further trauma and hernor 
rhage in dissection and suture, and tissue repair later, before active motion 
and function of injured muscles can be started. The restoration of nor 
mal function, following surgical evacuation of a deep-muscle hemorrhage, 
is unduly prolonged. Since evacuation of a hematoma, other than a 
superficial one, by a needle puncture is incomplete, the hazards are too 
great. Furthermore, the danger of spreading wider the loosened 
teal cells by either surgical or needle-puncture evacuation is real. 1 

THE JOURNAL OF BONE AND JOINT SURGE 



MYOSITIS OSSIFICANS TRAUMATICA 


323 


aim of treatment should be to control the hemorrhage early by the appli- 
cation of cold and a compression bandage, minimizing the size of the 
hematoma in so far as is possible by conservative measures only. 

CONCLUSIONS 

1. Myositis ossificans traumatica is an inflammatory process of 
muscle in its early stages and before ossification is actually demonstrated 
by the roentgen ray. “Tumor”, “dolor”, and “calor” are all present 
at this stage. 

2. This inflammatory process gradually subsides as ossification 
takes place. 

3. The ossification is gradually absorbed in part and sometimes in 
full, depending upon its size and location. The muscle function returns 
to normal, except in those instances where the ossification occurs near a 
joint. 

4. Treatment necessitates the immediate application of cold and a 
compression bandage to control hemorrhage, and later heat to aid in the 
absorption of the hematoma. Of great importance is the avoidance of 
massage on all severe and tender muscle contusions. 

5. Operative removal of the ossification is indicated only in those 
cases in which it occurs near a joint in the origin or the insertion of a 
muscle, where joint function is permanently impaired, and then only 
from twelve to twenty-four months after the injury. 
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relation between reduced ascorbic-acid 

LEVELS OF THE BLOOD PLASMA AND 
RHEUMATOID ARTHRITIS 

KK’If A.KD H. JACQUES, M.D., COLUMBUS, OHIO 

^ 01 J )as1 s m ora l years the possibility of an etiological relation 
. ?f| We f n i ast 01 hic-acid content of the blood plasma and rheumatoid 
n is as e q>i mcd the interest of several investigators. 

las tv, m (h monstrated that body resistance is lowered in pre- 
or u ic staii-. i( has a j g0 been demonstrated that the need for 
armn is im , < a^ed in any local or generalized infection. 1 Wolbacli 

cell 1 ' * dad ^ le SC01 ‘hutic state is due to the inability of 

S suppoit.ng tissue to produce intercellular substances and to 
dim' T Ul g mtm “chular substances. It has been suggested that a 
1 , 1S e a . ' <fl ^p-aeid content of the blood plasma may aggravate the 
„„ n ;no° mS 01 ,Ul lr ‘!^ s increasing the interstitial fluid, due to increased 
j J y pei 1 mobility. b With prolonged vitamin-C deficiency there are 

a Up ^ ra ne ( ai ’ges in interstitial tissue with replacement held in 
streno-fp 6 Jeeoin Piished by imperfect collagen. Since the tensile 
suDnoi-i ° 1 * Vascu ^ ar i jec i is largely due to its connective-tissue 

woulrl h a °i SS ° Capi!lary i° aus and increased capillary permeability 
manifp«+ e + a ° S r ICa ^ resu ^- Rinehart 4 reported that a relatively early 
tvDifiprl h 1011 -° V ^amin-C deficiency in the guinea pig is an arthropathy 
y pain and swelling of the periarticular tissues, 
acid level / l" cowor ^ ers 5 have also reported that the ascorbic- 
severelv 1 ° f . * ood Plasma during fasting is almost uniformly and 
theori7Prl *, U ldleum atoid and rheumatoid types of arthritis. He 

that thp a , undam ental fault in vitamin-C metabolism” and noted 
increase th mmistration °f generous supplements of vitamin C failed to 

might bp r J , Phi f n f . Ievels materially, although the urinary excretion 
Possible mechanfs y ^ ^ owered re nal threshold was suggested ns ■' 

the cases °f rheumatoid arthritis was studied at 

Each DitWif " eiS1Uger Men4 orial Hospital in Danville, Pennsylvania- 
sedimentatin pre ® euted fusiform joint swelling, muscle atrophy, increase 
associated wi+i^.u' hypochromic anaemia, and the other criteria usua 3 
acid of the hi 1 rh ® uma toid arthritis. The fasting content of ascor 
Farmer and Aht 2 P a ® ma wa s determined, using the method P r °P ose . t 
levels rano-in , * , -Rinehart, Greenberg, and Baker 5 have reported ‘ 

100 milliliter? fl7 6en seven - te nths and nine-tenths of a milligrf 1 P 
m illi°Tam °> °° d are adequate, while levels below seven-tent 1S 0 _ 

definitely low SU ° ptim al, and those below five-tenths of a milfig raIfl a . 
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ates the validity of the blood level as an accurate guide to the clinical 
needs of the individual in relation to vitamin C. 

Of the forty-eight patients studied, only one showed an initial 
ascorbic-acid level of the blood plasma in excess of seven-tenths of a 
milligram. This patient was of a robust, sthenic type and did not reveal 
the emaciation and malnutrition usually found in arthritics of the rheuma- 
toid type. The remaining forty-seven patients showed initial ascorbic- 
acid levels of the blood plasma ranging from thirty-seven hundredths to 
sixty-eight hundredths of a milligram per 100 milliliters of blood with an 
average of forty-two hundredths of a milligram. 

These forty-seven patients were given 100 milligrams of an inject- 
able form of ascorbic acid daily for one week, and were then given 300 
milligrams of ascorbic acid daily by mouth. Forty-five of these patients 
showed an immediate response: in more than one- half the ascorbic-acid 
level of the blood plasma reached eight-tenths of a milligram or more at 
the end of the week of intravenous therapy, and in all forty-five a plasma 
level of one milligram or more was reached at the end of the second week 
of oral therapy. The remaining two patients did not respond to therapy 
and retained blood levels below six-tenths of a milligram. 

The forty-five patients were followed for periods varying from three 
weeks to six months, during which time they continued to take 300. milli- 
grams of ascorbic acid orally per day. All retained normal ascorbic-acid 
levels of the blood plasma. Repeated sedimentation rates were obtained 
in eighteen of the forty-five cases. There was no significant change, all 
retaining their elevated rates. The patients’ clinical course showed the 
usual periods of remission, but with no striking joint changes. The 
degree of joint swelling was not notably affected. All reported increased 
appetite and slight gains in weight, ranging from one to five pounds. At 
the end of the period of observation, approximately 20 per cent, were 
moderately improved, 33 per cent, were slightly improved, and 47 per 
cent, showed no change or were worse (Table I). 


TABLE I 

Results in Forty-Five Cases op Rheumatoid Arthritis 
Following the Administration of Ascorbic Acid Parenterally and Orally 


No. of 
Cases 

Initial Ascorbic- Acid 
Level of Blood Plasma 
(Milligrams) 

Final Ascorbic-Acid 
Level of Blood Plasma 
(Milligrams) 

Clinical Result 

Moderately 

Improved 

(Cases) 

Slightly 

Improved 

(Cases) 

Unchanged 

(Cases) 

12 

0.6 to 0 . 6S 

1.2 to 1.9 

5 

7 


17 

0.5 to 0 . 6 

1.3 to 1.7 

3 

4 


16 

0.37 to 0.5 

1 . 1 to 1 6 

1 

4 

11 

45 

■HHB 


9 

15 i 

21 
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Eighteen of twenty patients with hypertrophic arthritis simultane- 
ously studied showed ascorbic-acid levels of the blood plasma in excess 
of seven-tenths of a milligram with an average of ninety-two hundredths 
of a milligram per 100 milliliters of blood. 

SUMMARY AND CONCLUSIONS 

The ascorbic-acid level of the blood plasma in active cases of rheuma- 
toid arthritis is regularly low. 

With the use of adequate amounts of ascorbic acid, orally and 
parenterally, it is readily possible to raise the plasma level to within 
normal limits. 

There is no marked clinical response, even though the plasma level 
has been returned to normal. 

The low ascorbic-acid content of the blood plasma present in active 
cases of rheumatoid arthritis is probably a reflection of the general state 
of malnutrition and has no etiological significance. 

EEFEEENCES 

1. Bullowa, J. G. M. ; Rothstein, I. A. ; Ratish, H. D. ; and Harde, E. : Cevitamic 
Acid Excretion in Pneumonias and Some Other Pathological Conditions. Proc. 
Soc. Exper. Biol, and Med., XXXIV, 1, 1936. 

2. Farmer, C. J., and Abt, A. F.: Ascorbic Acid Content of Blood. Proc. Soc. Exper. 
Biol, and Med., XXXII, 1625, 1935. 

3. Per la, D., and Marmoston, J.: Role of Vitamin C in Resistance. Arch. Pathol., 
XXIII, 683, 1937. 

4. Rinehart, J. F. : Vitamin C and Rheumatic Fever. Internat. Clin., II, 22, 1937. 

5. Rinehart, J. F. ; Greenberg, L. D.; and Baker, F.: Reduced Ascorbic Acid 
Content of Blood Plasma in Rheumatoid Arthritis. Proc. Soc. Exper. Biol, and 
Med., XXXV, 347, 1936. 

6. Sherwood, K. K. : Vitamin C and Chronic Arthritis. Northwest Med., XXXVII, 
288, 1938. 

7. Wolbach, S. B., and Howe, P. R. : Intercellular Substances in Experimental 
Scorbutus. Arch. Pathol, and Lab. Med., I, 1, 1926. 

8. Wortis, Herman; Liebmann, James; and Wortis, Ethel: Vitamin C in the Blood, 
Spinal Fluid and Urine. J. Am. Med. Assn., CX, 1896, 1938. 


THE JOURNAL OF BONE AND JOINT SUKGLHI 



OSTEOCHONDRITIS DISSECANS OF THE HIP 


BY DON KING, M.D., F.A.G.S., AND VICTOR RICHARDS, M.D., 

SAN FRANCISCO, CALIFORNIA 

From the Division of Orthopaedic Surgery, Stanford University School of Medicine 

Osteochondritis dissecans is a non-infectious aseptic necrosis of a seg- 
ment of subchondral bone of the long bones of the extremities, resulting 
ultimately, although not invariably, in an osseocartilaginous sequestrum 
into the affected joint. It occurs primarily in males in the second decade 
of life. The medial femoral condyle is the most frequent site of in- 
volvement, the capitellum being the next most frequent. Twenty per 
cent, of the cases are bilateral. 

In 1932, one of us (D. K.) reported twenty-four such cases (knee, 
twenty; elbow, four). At that time we had not seen this interesting lesion 
in the hip joint. Since then, however, we have observed two such cases, 
a report of which is the primary purpose of this article. 

HISTORY 

The first reference in the literature to osteochondritis dissecans of the 
hip joint occurred in 1925, in an article by Haenisch. Richards, in 1928, 
in discussing the roentgenographic picture of osteochondritis dissecans, in- 
cluded in his article the case report of a young man suffering from involve- 
ment of the hip. Richards’s patient was also the first to be subjected to 
surgical intervention, apparently with a favorable result. During the 
year 1929, additional cases reported by Bergmann, Galdau, and Lange 
established without doubt the reality of osteochondritis dissecans of the 
hip joint, bringing the total number of cases reported to six. In 1930, 
Gold added the seventh and eighth cases, and one year later Magnin re- 
viewed and clarified the entire literature up to that time. Magnin con- 
cluded: “Konig’s disease actually exists in the hip joint. We have 
assembled five cases, two of which have been verified by surgical interven- 
tion. The lesion is often bilateral. It should be sought for systemati- 
cally in every case of chronic arthritis of the hip joint, for proper treat- 
ment may obviate functional destruction of the joint and ankylosis.” On 
the basis of only two operative cases — his own and that of Bergmann — 
he stated that “the therapy to be employed is arthrotomy with ablation 
of the sequestrum”, and cautioned that “the similarity between the 
names of osteochondritis dissecans of the hip and osteochondritis juvenilis, 
Calve-Perthes disease, can only result in a regrettable confusion. No re- 
lationship between these two exists, and the evolution and treatment of 
the two affections are entirely dissimilar.” 

Since this excellent thesis by Magnin, several ca^e reports have ap- 
peared in the literature. Table I is a brief summary of the reported 
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TABLE I ( Continued ) 



Male Sudden pain in left Trauma None Osteochondritis dis- Conservative 

h>P secans of left hip 
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Further roentgenograms localized the osteochondritic focus to the upper portion of 
the superolateral quadrant of the femoral head, midway between the insertion of the 
capsule and the insertion of the ligamentum teres. 

Accordingly, an exploration of the hip joint through an anterior approach was done 
on August 27, 1933. The capsule of the joint was opened; the femoral head was in- 
spected, and no abnormalities could be detected in the articular cartilage exposed. It 
was felt that it was wiser not to dislocate the femoral head, and the wound was closed 
without complete inspection of the femoral head. 

The patient made an uneventful postoperative recovery, and was dismissed from 
the hospital on September 8, 1933. However, she did not benefit in the least from the 

operation. On arising, or 
on leaning over, the hip 
grated and felt soie, and 
pain and limp appeared 
after moderate movement 
or weight-bearing. 

Examination on Sep- 
tember 1, 1939, revealed a 
slight limp on weight- 
bearing. The legs were of 
equal length; moderate 
atrophy was present in the 
left thigh muscles, and ex- 
treme flexion was slightly 
painful. 

Check-up roentgeno- 
grams showed the right 
hip to be normal. The 
osteochondritic focus was 
still present in the left 
femoral head, and theie 
was some flattening of the 
head, with small aieas of 
decreased density sur- 
rounding the button of 
bone (Figs. 2-A and 2-B). 

Reexploration of the 
left hip joint was effected 
on September 8, 1939, 
using the Smith-Petersen 
approach. The thickened 
scarred capsule was 
opened; the hip was rotated as completely as possible within the acetabulum, and in no 
position could the osteochondritic focus be seen. Accordingly, the femoial head was dis- 
located by flexion, adduction, and forcible external rotation of the thigh. The raptured 
ligamentum teres bled considerably, especially from the femoral end. On the supero- 
lateral aspect of the femoral head the osteochondritic focus was readily identified (Figs. 
3-A and 3-B). It was roughly elliptical, two by two and five-tenths centimeters in diam- 
eter, covered with normal articular cartilage, and clearly demarcated from the adjacent 
head by a furrowing and imbrication of the surrounding cartilage. The focus dipped on 
pressure. Xo evidence of arthritis was present. The osteochondritic focus was removed 
by incising along the cartilaginous groove, and the avascular fibrous-tissue bed was 
curetted before bleeding occurred (Fig. 3-C). The dislocation of the femoral head " as 
reduced, the joint capsule was closed, and the wound was approximated in layers. A 
walking hip spica cast was applied. 



Fig. 1 

Case 1. Before first operation. 
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The patient’s post- 7 ” 

operative course was un- ^ 

eventful. She was up and , - ' t*. ' 

walking in the hip spica > 8 , mp * 

east by the tenth day. A . j 

full range of painless mo- ! . ...J "* 

tion was established ' ' JTj!' *- , 

within three weeks’ time. t . — ‘CmtM X. ' , -S’ 

(See Figures 7-A and 7-B.) ’ 

Case 2. E. G., male, U *' - 

thirty-three years old, an 
Italian truck driver, en- | S^T 

tered the hospital on May 1 W ' "V* , _ * '• * «■ j| j 

28, 1939, complaining of i*- * ’< * * > '* 

pain in the left hip. For j * ^ A* ^ p* 

the past ten years he had i • , j > • '/V 

been having mild pain in 

the left hip, particularly ,jOB, £ K 

noticeable on arising from . ^ -* 

a sitting or a lying posi- m¥ *• j 

tion, or after walking for V , 

any length of time. A } TP -'*• 

slight limp, which accom- ' » ‘‘ <f, J • 

panied the pain, disap- j ^ * 

peared on limbering up ' •• ‘ j 

the joint, and reappeared ’ t* £ j 

on fatigue. Ten days be- . _ — < — 

fore entry, the patient ^ 3 q 

had had an attack of acute ‘ . 

nnin Jr, tlio loft hir,- Po Case 1. The osteochondritic focus has been removed, 
pain in tne len nip, ne The avascuIar fibrous . tissue bed is seen. The clamp is on 

was unable to flex the the ligamentum teres, 

thigh actively, and walked 

with the hip in internal rotation, for external rotation seemed to “lock” the hip. After 
seven or eight days of bed rest, the hip had again returned to its former status. There 
was no history of trauma, and no other joints were involved. 

The general physical examination was negative. The legs were of equal length, and 
the gait was normal. No atrophy was present. Flexion was slightly restricted; remain- 
ing movements were normal. There were no signs of inflammation about the joint. 

No definite clinical diagnosis could be made. Roentgenograms (Figs. S-A and S-B) 
showed the typical lesion of osteochondritis dissecans on the superolateral surface of the 


r JMgfa" 

-- 




Fig. 3-C 

Case 1. The osteochondritic focus has been removed. 
The avascular fibrous-tissue bed is seen. The clamp is on 
the ligamentum teres. 


left femoral head. The right femoral head was normal. 

Exploration was effected on May 29, 1939, by means of a Smith-Petersen approach. 
The iliofemoral ligament was incised, and the visible portion of the articular surface of the 
femoral head was inspected. No abnormality could be detected. The femoral head was 
then dislocated by flexion, adduction, and forcible external rotation of the limb. The rup- 
tured ligamentum teres bled moderately from the severed ends. On the superolateral 
aspect of the femoral head an irregular rhomboidal grooving in the articular cartilage, 
roughly two by three centimeters, was leadily seen (Fig. 9). The cartilage within this 
clearly delineated groove appeared normal, but, on pressing upon this area with the back 
of a knife, it was found that this segment of cartilage and the underlying bone gave w ay. 
The “dissecated” portion of bone, so clearly visible in the roentgenogram, was, therefore, 
found only after dislocating the head of the femur. The osteochondritic focus was then 
removed by incising along the cartilaginous groove. No bleeding was encountered m 
removing this segment. The bone fragment was, in fact, dead, and was separated from 
the underlying healthy bone by a sheath of avascular fibrous tissue. As soon a~ the 
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Fig. 6 

veSels pves5t. tl ° n thl ' 0Ugh the Ngamentum teres, showing the caliber of the blood 



Fig. 7-A 

Case 1. Postoperative check-up roentgenogram, three weeks after operation. 
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GENERxVL FINDINGS 

Osteochondritis dissecans of the hip is a non-infections aseptic 
necrosis of a segment of subchondral bone on the superolateral aspect 
of the femoral head. It is bilateral in from 30 to 35 per cent, of the 
cases. 

Age 

Most of the cases fall into the age group between sixteen and thirty- 
two years. A case in which the patient was as young as twelve years has 
been reported, and the oldest known patient is fifty-one. The average 
age is twenty-five. 

Sex 

Twenty-five cases have been reported in males. We are adding the 
twenty-sixth and the second case in a female. 

Duration of Symptoms 

The average duration of symptoms prior to seeking treatment was six 
and three-fourths years. The shortest duration was two months ; the longest , 
nineteen years. It is a 
chronic joint affection. 

SYMPTOMATOLOGY 

There are no 
characteristic symp- 
toms. According to 
most authors there 
are three definite 
stages in the symp- 
tomatology and 
course of this affec- 
tion, each phase being- 
very variable. These 
phases are: (1) latent, 

(2) painful, and (3) 
ankylosing. 

Latent Phase 

Symptoms arc 
usually entirely ab- 
sent. There may be 
short attacks of fleet- 
ing pain in the hips or 
knees with transient 
limitation of motion. 



Fig. 7-B 

Case I. Postoperative check-up roentgenogram, three 
weeks after operation. 
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Fig. 9 

Case 2. At opeiation. 
The femoral head has been 
dislocated from the ace- 
tabulum. The osteo- 
chondritic focus has been 
reflected doivnw ard and 
is held in place by forceps. 
The clamp is on the liga- 
mentum teres. 


Fig. 10-A 

Case 2. Photographs 
of removed fiagment (ac- 
tual size): at left, deep 
suiface; at right, super- 
ficial suiface. 


Fig. 9 



Fig. 10-A 


Fig. 10-B 

Case 2. Roentgeno- 
giams of fiagment le- 
moved. Note that tliere 
are two main osseous 
fragments. 




Fig. IO-B 
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Tin* existence of this phase was proved by finding bilateral lesions in pa- 
tients complaining of pain in only one hip (Lange). 

Painful Phase 

This is characterized by a gradual onset of mild, intermittent, but 
constant, pain in the hip or the knee. The pain varies in degree and in 
severity in the same individual as well as in different individuals. The 
pain is apparently mechanical in origin, for it is aggravated by motion or 
by fatigue, it disappears on resting, and it reappears after immobility un- 
til the hip is "limbered up’’. 'Flu* pain may radiate to the knee, the 
inguinal region, or the gluteal regions. Accompanying dragging of the 
leg or limping is very frequent, and moderate to mild limitation of motion 
occurs. For various motions the hip seems "locked”, but no true locking 
is possible (see Pathology)- and the symptoms are entirely due to pain 
and muscle spasm. The* pain and functional impairment may attain 
such severity as to render the patient bed-fast or to oblige him to walk 
with the aid of canes. 

Ankylosing Phase 

This phase should preferably be called the arthritic phase, for no true 
cases of ankylosis — either bony or fibrous — have occurred. The picture is 
one of typical malum coxae senilis, — a chroniely painful hip, limping, mod- 
erate to severe impairment of motion, and marked functional disturb- 
ances. This picture is seen in t he older patients in the age group between 
thirty-five and fifty. 


CI.IXICAD EXAMINATION 

There are no signs pathognomonic of this disease. 

Latent Phase 

Signs are usually absent. There may be a mild restriction of mo- 
tion, usually of hyperextension, abduction, or external rotation. 

Painful Phase 

The gait is usually of the coxalgic type. Mild atrophy of the thigh 
or of the gluteal muscles may be apparent. Tenderness, abnormalities 
in anatomical landmarks, shortening, and evidence of inflammation are 
invariably absent. Active and passive motions are restricted — active 
more than passive — and the extremes of motion arc painful. Abduction, 
hyperextension, and external rotation are chiefly affected, and flexion is 
usually quite well preserved. 

Ankylosing or Arthritic Phase 

The clinical picture is that of an early malum coxae senilis. The gait 
is coxalgic, the steps are short and hesitant, and the movements are lim- 
ited and cautious. Mild atrophy is not infrequent. All movements of 
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the hip are limited, — the active more so than the passive. The leg flexes 
in abduction and in external rotation; and abduction, rotary movements, 
and hyperextension are almost entirely absent. All movements are pain- 
ful and jerky. No true ankylosis has ever been demonstrated. 

DIAGNOSIS 

The diagnosis of osteochondritis dissecans of the hip can be made 
only by roentgenographic or surgical demonstration of the typical lesion. 
It should be suspected clinically in every young adult with a history 
of chronic pain in the hip and physical findings of limp or limitation of 
motion. 

Differential Diagnosis 

The roentgenographic appearance of osteochondritis dissecans of the 
femoral head is so absolutely and unmistakably characteristic and com- 
pletely unlike that of any other pathological process as to make its diag- 
nosis absolutely certain. 

ROENTGENOGRAPHIC EXAMINATION 

Osteochondritis dissecans of the hip joint may be diagnosed with 
certainty in the presence of a typical roentgenogram. Atypical roent- 
genograms are difficult to interpret, and the diagnosis of osteochondritis 
dissecans can be made only after surgical verification. 

The typical location of the sequestrum is on the superolateral aspect 
of the articular cartilage of the femoral head above the round ligament. 
(One case only, reported by Bergmann, was on the anterior inferior quad- 
rant.) The lesion is sharply defined and punched out, with well-marked 
borders. The osteochondritic focus is denser than the underlying femoral 
head, and rests directly upon it. The focus varies in thickness from two 
to nine millimeters and is rimmed with a sharp, clearly delineated, double- 
contoured margin, clearer than the subjacent femoral head. The entire 
femoral head is never involved; there is no flattening of the femoral 
head; and there are no changes in the femoral neck. 

Later, as the disease progresses to the arthritic stage, the clearly 
demarcated focus disappears, and the changes of hypertrophic arthritis 
appear, — thinning of the joint space, mild flattening of the femoral head, 
crenation of the acetabular rim, and fine bony irregularities of the articu- 
lar surfaces (Moulonguet and Lange). 

In view of the high incidence of bilaterality, both hips must be ex- 
amined roentgenographically. A few eases of multiple-joint involvement 
have been reported (Lange, Muller, Muller and Hetzar, and Storen). 
Roentgenograms of these joints should also be taken if symptoms referable 
to them exist. 

There are no known accurate roentgenographic studies demonstrat- 
ing the details of the transformation from the sequestrated form to the 
arthritic form. 
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ETIOLOGY 

The etiology of osteochondritis dissecans in the hip joint, as well as 
that of the disease elsewhere, remains obscure. The main theories ex- 
pressed are: trauma, vascular disturbance of the femoral head, constitu- 
tional and familial factors, and atypical rheumatism. Tuberculosis and 
syphilis have been incriminated, but guinea-pig injections have given 
negative results, and manifestations of syphilis are usually absent. 

PATHOLOGY 

Gross 

In the hip joint the sequestrated fragment is almost invariably cov- 
ered by intact and normal articular cartilage. The cartilage on the peri- 
phery of the osteochondritic focus is furrowed and irregularly grooved. 
The subchondral bone is necrotic and separated from the underlying 
femoral head by a bloodless fibrous-tissue bed in which it lies securely. 
The synovial membrane in our cases was normal. The grooved carti- 
laginous area dips with pressure, but it is firmly attached to its osseous 
niche, and never forms a free chondro-osseous body in the hip joint. The 
size is usually one-half by three-quarters of an inch. (See Figures 4-A, 
4-B, 10- A, and 10-B.) 

Microscopic 

The microscopic picture is identical with that of osteochondritis 
dissecans elsewhere. In brief, the overlying cartilage is normal, and the 
subjacent bone is necrotic with loss of lamellar structure. The osteo- 
chondritic bed is lined with non-inflammatory fibrocartilage. Foreign- 
body giant cells are present. The picture is one of necrosis with low- 
grade productive aseptic inflammatory response. (See Figures 5- A, 5-B, 
11-A, and 11-B.) 

EVOLUTION 

We have pointed out that, according to most observers, the disease in 
the hip may pass serially through three stages, the duration of which is 
very variable: (1) latent, (2) painful, and (3) arthritic. The shortest time 
recorded for this evolution is two months (Bergmann), but it frequently 
requires from ten to twenty years. It is by no means certain that all 
cases will progress serially through these stages, and the disease process 
may cease at the painful stage without resulting in arthritis. 

Most observers feel that spontaneous healing does not occur. Gold, 
however, reports spontaneous healing in his second case, but it is possible 
that this case in a boy of thirteen might be an atypical Calve-Perthes 
disease. 

Free separation of the fragment is anatomically impossible. 

TREATMENT 

The operative results for osteochondritis dissecans in the knee and 
elbow joints are good in 90 per cent, of the cases. In these cases, however, 
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the sequestration is more complete than in the hip joint, loose chondro- 
osseous bodies are not infrequently present, and their operative approach 
and removal are relatively simple. In view of the technical difficulties 
in exploring the hip joint and in locating these fragments, and considering 
the fact that most of the fragments are covered with normal articular 
cartilage, it is still questionable whether or not the sequestrated fragment 
should be removed from the hip. 

The lack of spontaneous healing, the chronic pain, the functional 
disturbances, and the possibility of ultimate progression to malum coxae 
senilis have encouraged several surgeons to remove the sequestrated 
fragment. The available results are as follows: 



Xo. of Patients 


Postoperative 

Surgeon 

Operate it U poll 

Results 

Period 

Richards 

1 

•> 

*> 

Bergmann 

. . . . 1 

Excellent 

8 weeks 

Magnin. . 

1 (Bilateral) 

Right: Excellent 
Left: Arthritis 

2)4 years 

2)4 years 

Mroz 

. . 1 

Excellent 

1 year 

Moulonguet 

1 

Excellent 

20 months 

Vails and Ottolenghi 

. . . 1 

Good 

5J4 months 

Dit-iaut 

. . . 1 

(Fused hip uith 
costal graft) 

? 


Needless to say, these cases are insufficient both in the length of 
time after operation and in number to refute the arguments offered by the 
advocates of conservative therapy, namely: (1) Identification of the se- 
questrated fragments necessitates luxation of the head of the femur, 
which destroys the ligamentum teres and favors later development of 
arthritis or aseptic necrosis of the femoral head; (2) there is no proof that 
ablation of the fragment prevents the later development of malum coxae 
senilis; and (3) ablation of the focus results in an altered femoral head, 
which mechanically should favor the development of traumatic arthritis. 

Despite the controversial risk of favoring later arthritic or necrotic 
changes in the femoral head, surgery gives definite symtomatic relief, and 
may prevent the development of malum coxae senilis. It offers a chance 
for complete cure. Moulonguet reported almost complete anatomical 
restitution of the femoral head both in Magnin’s case and in his own case 
after surgical ablation of the osteochondritic focus. 

We wish to emphasize the necessity of luxating the femoral head in 
order to visualize and to remove the sequestrated fragment properly. 
We have found the Smith-Petersen approach to the hip joint the most 
satisfactory. 


SUMMARY 

Osteochondritis dissecans is as distinct an entity in the hip as it is in 
the knee or in the elbow. Diagnosis can be made only by the roentgeno- 
graphic appearance, which is characteristic. Dislocation of the femoral 
head from the acetabulum is necessary for proper visualization and re- 
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Fig. 12-A 

Case 2. Postoperative loentgenogiains, ti\o months aftei opemtion 



DEFORMITY OF FIRST METATARSAL HEAD DUE TO 
FAULTY FOOT MECHANICS 

13V LEO FREDERICK MILLER, M.D., AND JULIAN ARENDT, M.D., 
CHICAGO, ILLINOIS 

From llic Orthopaedic and Roentgenological Services of Mount Sinai Hospital, Chicago, 
and the University of Illinois, College of Medicine 

A series of three cases which revealed the effect of stress and strain 
upon the head of the first metatarsal caused the investigation of the pa- 
thology from a roentgenological standpoint. Many investigators have 
written upon the mechanics of the foot and its applied pathology, but we 
have been unable to find any description resembling the condition shown 
in the cases presented. 

Morton, in his excellent book, “The Human Foot”, has summarized 
completely the effect of a shortened first metatarsal. He states that the 
second metatarsal bears the burden of the force, and this, together with 
the defect in the length of the first metatarsal, causes the foot to roll 
inward. The sesamoids, which serve primarily as contact points, are in 
a more posterior position (toward the neck of the first metatarsal), and 
thus their relation to the second metatarsal would tend to cause the 
body weight to be concentrated upon the latter when the foot is used as 
a lever. AVhen this occurs, Morton has repeatedly noticed that the 
second metatarsal becomes thickened, because of the added stress and 
strain. He has also noted a hypermobility of the first metatarsal seg- 
ment, visualized in the roentgenogram between the first and second cunei- 
forms (Fig. 1). 

From the roentgenographic study of the cases presented, we are im- 
pressed with the similarity of the pictures, — namely, the shifting of the 
sesamoids posteriorly, the deformity of the head, the various areas of 
increased and decreased density as seen in the head of the first metatarsal, 
and the relative lack of increased width of the shaft of the second meta- 
tarsal. 

The histories of these patients reveal that they had had foot com- 
plaints for years with a relative lack of relief regardless of the type of 
treatment, — pads, arch supports, special shoes, etc. In each case the 
distress was bilateral, and no other joint pathology or history of trauma 
was elicited. All of the patients were in the fourth and fifth decades of 
life. 

In the roentgenograms, the sesamoids, which play a primary protec- 
tive role with relation to the head of the first metatarsal, are displaced 
posteriorly, thus losing their protective function. It is our assumption 
that, due to this loss, the sequence of the underlying pathology is: (1) re- 
peated slight traumata and (2) the subsequent development of an aseptic 
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necrosis of the head of the first metatarsal. Since the subchondral por- 
tion of the bone is involved and the head is subjected to repeated stress and 
strain in a stage in which the bone is pliable, the head is molded to con- 
form with the stress. In these three cases the pathological changes are 
strikingly similar. 

In the first ease roentgonographie examination of the left foot re- 
vealed a shortened first metatarsal with only a slight shift of the metatar- 
sal sesamoidh and with preservation of the bone structure. In the right 
foot, however, the first metatarsal was markedly shortened, and thesesa- 
moids had shifted and were displaced more laterally and posteriorly. 
(See Figure 1.) The head of the first metatarsal in each foot showed 
spotted areas of decreased density and an irregularity of the cartilage 
with some spur formation in the proximal lateral portion of the first 
phalanx, but the configuration of the head was still intact. In the second 
ease the pathology was similar (Fig. 2). Tltc head of the first metatarsal 
was broadened and deformed, and the sesamoids, which were irregular and 
much larger, had shifted posteriorly. The contour of the articulating 



Fig. 1 

The first metatarsal is shortened; the sesamoids are displaced laterally and P°®, 
teriorly. The head reveals spotted areas of decreased density and irregularity 
the cartilage with spur formation in the proximal lateral portion of the hist pna a - > 
but the configuration of the head is still intact. 
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Fig. 2 


The head is broadened and deformed, and there is shifting of the sesamoids pos- 
teriorly. The sesamoids are irregular and enlarged. The contour of the articular 
surface is wavy and irregular; the cartilaginous plate is thin. The right foot shows 
a subluxation. The shaft of the first metatarsal is thickened and elongated; the 
second metatarsal is normal. There is hypermobility of the first metatarsal segment. 

surface was wavy and irregular, and there was thinning of the cartilaginous 
plate. The right foot showed a subluxation. The shaft of the first 
metatarsal was thickened and elongated, while the second metatarsal was 
normal. In this case the hypermobility of the first metatarsal segment, 
as described by Morton, was evident. 

In the third case, roentgenograms (Fig. 3) showed the same marked 
thickness of the shaft of the first metatarsal, heavy trabeculae, spur for- 
mation, and subcapital sclerosis. The head of the first metatarsal was 
completely flattened, and the sesamoids on the right foot were displaced 
about in the middle of the shaft of the first metatarsal. Again there was 
noted the hypermobility of the first metatarsal segment with an appar- 
ently normal second metatarsal. 

COMMENT 

Normally, the metatarsal head is protected by the sesamoids, which 
are included in the capsule of the joint and are firmly inserted in the 
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Fig. 3 

There is marked thickness of the shaft of the first metatarsal. Ileayy trabecula- 
tion, spur formation, and subcapital sclerosis arc present. 1 lie head I ^ 

flattened. The sesamoids on the right foot are displaced about n .the mid die of 
shaft of the first metatarsal. There is hypermobihty of the first metatarsal y 
the second metatarsal is apparently normal. 


tendon of the flexor hallucis brevis. Morton and Inge and Fciguson i 
shown definitely that the function of the sesamoids is. (1) to pio et 
flexor hallucis longus and (2) to protect the head of the fiist me a a 1 
and serve as a lift to the head, so that it will be slightly hig ioi ul 
other metatarsal heads. Inge and Ferguson, in a series of foi tj one ca » 
did not find any specific pathology in the sesamoid except uisi 1S > ‘ 
thritis, and luxation. Such luxation, in our opinion, may occur i eque 
This may be especially true when the first metatarsal is elonga e • 
two of our cases the first metatarsal was elongated, and the wcig i ^ a _ 
was to the first metatarsal segment and not to the second. 1 1 ter 

moids then become more and more displaced and their protective c a 

is lost, and, in our opinion, the term “sesamoid insufficiency ° q _ 

explains the pathology which is due to repeated traumatism o t 

tected metatarsal head. The changes that occur are m no " J ganie 
from those seen in other forms of aseptic necrosis. /f ie of the 

minute infarcts, the subcapital osteochondritis, and the ‘P 
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articulating surfaces. In our first ease, there was a shortened first meta- 
tarsal, but the mechanism of the weight shift to the second metatarsal seg- 
ment, so ably described by Morton, was not present; instead, sesamoid 
insufficiency had caused a beginning aseptic necrosis of the head. Our 
second and third cases, in which the first metatarsal was elongated, were 
even more disposed to trauma and the changes were much more pro- 
nounced. 


SUMMARY 

These three cases reveal the complete development of metatarsal- 
head deformity due to (1) sesamoid insufficiency or (2) weight-bearing 
directly on the first metatarsal head with subsequent minute repeated 
traumata, resulting in an asciitie necrosis. 

It is not within the scope of our paper to include the therapy, but, in 
our opinion, it is the logical conclusion that, when these cases are seen 
early, a protective mechanism should be applied to relieve strain and 
stress of dorsiflexion in the first metatarsal joint. The metatarsal bar 
would be of a distinct advantage, as in each of our cases a varying degree 
of hallux rigidus was present. Of these three patients, two have re- 
sponded well to a shoe adjustment, — namely, the addition of a bar, one- 
quarter of an inch thick. In the remaining case, in which the hallux 
rigidus was so marked that regardless of the bar the patient still had dis- . 
tress, a bilateral partial phalangectomy of the proximal phalanx was per- 
formed, with definite improvement. 
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MULTIPLE FRACTURES 


BY OTIIO C. HUDSON, M.D., F.A.C.S., HEMPSTEAD, NEW YORK 
From the Surgical Scrrict: *, Nassau Hospital 

Multiple' fractures involving two or three extremities, plus fractures 
of the pelvis, the spine, the ribs, the skull, or the face, but without intra- 
abdominal lesions, will be considered in this report. 

When one sees these cases, one is confronted with many problems in 
regard to the best methods of attack. In cases of multiple injuries, a 
special treatment for each lesion may be required, but it does not differ in 
principle from that employed in single fractures. 

Our method of treating these patients is as follows: The patient, who 
is in shock of some degree, varying from the moderately severe to the ex- 
tremely severe, is immediately given a hypodermic injection of Ii.M.C. 
No. 1 (one-hundredth of a grain of hyoscine, one-quarter of a grain of 
morphine sulphate, and euctine). No inhalation anaesthesia is needed or 
used. The hyoscine-morphiue combination alone, or with the additional 
use of novocain infiltration, makes the procedures painless. We use this 
medication for all acute cases of trauma requiring surgery. Patients with 
fractures of the skull may be treated by this procedure. The patient is 
placed in shock position by elevation of the foot of the table. An in- 
travenous injection of 1500 cubic centimeters of o-per-ccnt. glucose-saline 
solution is given. Roentgenographie examinations are then made with 
a portable machine. The extremities are shaved without removing the 
temporary immobilization. One hour is allowed to elapse for the maxi- 
mum effect of the hypodermic. With a trained team, treatment is in- 
stituted for all lesions. All compound wounds are thoroughly debrided. 
The fractures are then reduced and immobilized with their permanent 
fixation dressing, as required for the individual fracture and associated 
lesions. The patient is returned to bed, and the foot of the bed is elevated. 
A transfusion is given. 

The immediate fixation of multiple fractures is necessary, and the 
shock and pain are controlled by medication and infusions. The earlier 
the fractures are reduced, the easier is this accomplished, and the moie 
comfortable is the patient. 

There is a marked reduction in the red cell count and in the hemo- 
globin in every case. This should be controlled by a transfusion within 
twenty-four hours, which is repeated as needed until the blood count is 
near normal limits. 

Immobilization is maintained until complete osseous healing has 
occurred. Active muscle exercises of all non-immobilized joints and o a 
immobilized extremities are done hourly from the day of injury until t ie 

* B. W. Seaman, M.D., Chief. 
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TABLE I 

Analysis of Thirty' Cases of Multiple Fractures Treated from January 1930 through December 1938 
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patient is discharged cured. By active use of t lit; muscles, the muscle and 
tendon sense is maintained and joint stiffness and atrophy are prevented. 

The mortality rate in this group is rather high. We treat every 
patient that is not moribund on admission as if he would recover. The 
patients that die within from one to twelve hours after admission are 
usually hopeless from the beginning. 

There were twenty-nine patients s with multiple injuries admitted to 
Nassau Hospital, Mineola, Long Island, from January 1930 through 
December 193S. Case 21 was treated at North Country Community 
Hospital, Glen Cove, Long Island. Table I gives the types and combina- 
tions of fractures which these patients presented, with the treatment and 
end results. 

In the following three cases the treatment and end results are pre- 
sented in some detail. 

Case 12. Male, aged sixtv-two years, injured on December 18, 1931. 

Fracture Sites: Right humerus, patella, femur (intertrochanteric); left radius, ulna, 
femur (intertrochanteric), tibia, and first metatarsal. 

Treatment: Skin traction to right arm and forearm; wiie traction through left radius 
and ulna (incorporated in plaster), right patella, and both femoral condyles; application 
of plaster boot to left foot; transfusion. All treatment was done within an hour of 
admission. 

End Result — August 37, 10.it/: The right upper extremity was normal. The elbow 
and shoulder of the left upper extremity were normal. There was some dorsal bowing 
of the forearm; pronation was complete; supination was limited 50 per cent; the grip was 
fair; and the fingers and wrist were normal. In the left lower extremity, toe motion was 
fair; ankle motion was normal; the knee flexed to 90 degrees and extended to ISO degrees; 
flexion of the hip was normal; abduction and internal rotation were limited, but external 
rotation was normal. In the right lower extremity, toe motion was fair; ankle motion 
was almost normal; the knee flexed to 45 degrees and extended to ISO degrees; flexion of 
the hip was normal; abduction and internal rotation were limited, but external rotation 
was normal. There was one-ludf an inch of shortening of the left lower extremity. r lhe 
patient complained of oedema of the legs after walking, hut was able to go hunting and 
to walk three miles daily. 

Case 17. Female, aged fifty-one years, injured on May 30, 1930. 

Fracture Sites: Skull; left femur (compound, comminuted, supracondylar), and fibula, 
right radius and ulna (compound) ; and femur (compound, comminuted, supracondylar). 

Treatment: Debridement of all wounds under II.M.C. analgesia, and novocain injec- 
tion; wire traction through tubercles of both tibiae; intramedullary Steinmann pm 
through right olecranon into ulna; transfusions. All treatment was done on admission. 

End Result — November 30, 193S: The right shoulder was normal; the elbow had com- 
plete flexion and extension; the forearm was held in pronation, and no supination wa 
present; the wrist and fingers were normal. Both lower extremities appeared normal, 
except for some bowing of the right thigh. Motion in the hips was normal. Botli knees 
showed complete extension and flexion to 120 degrees. The ankles were normal. The 
patient complained of some feeling of instability of the right knee. She was doing a 
her own housework. 

Case 27. Male, aged forty-one years, injured on April 24, 193S. 

Fracture Sites: Left mandible (compound), tibia and fibula (compound), lateia 
tibial condyle, and ulna; right tibia and fibula (compound). 

* These patients were treated by Dr. W. L. Sneed, Dr. O. C. Hudson, Dr. 11 ■ P- 
Bartels, and Dr. J. C. Felicetti. 
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Treatment: Debiidcment and open 1 eduction of the compound fiactuies with pin 
detraction incoi poi sited in phibter; closed 1 eduction of other fiactuies and aspiration of 
both knee joints. Tieatment was done under II.M.C. analgesia and local novocain in- 
filtration two liouis after injuiy. Ur. John Mann immobilized the fiactuie of the 
mandible. 

End Result — February 7, 1939 • Tlieie was complete function in the left upper ex- 
tremity. In the light lower extiemity tlieie was noimal hip motion; the knee extended 
to ISO degrees and flexed to 90 degices; the ankle doisiflexed to a right angle; there w r as 
plantar flexion to 110 degiees, but no invetsion or eveision. In the left lower extremity 
tlieie was normal hip motion; the knee extended to ISO degrees and flexed to 110 degrees; 
the ankle dorsiflexed to a right angle; tlieie was plantar flexion to 105 degrees, and slight 
inversion and eveision weie piesent. Slight oedema W'as noted in both feet and legs. 
The gait was inelastic. The patient is still under tieatment. 

Table II gives the number of cases admitted from 1925 to 1938 in five- 
year periods with the mortality rate, and Table III shows the number of 
cases admitted per year during the period 1930 to 1938, with the number 
of deaths. 

TABLE II 


Number of Cases \xd Devths ix Five-Yevr Periods from 1925 to 1938 


Penod 

No. of Cases 

No. of Patients 
Living 

No. of Deaths 

Percentage of 
Deaths 

1925-1929 

3 

2 

1 

33 33 

1930-1934 

13 

10 

3 

23 07 

1935-1938 

17 

12 

5 

29 41 


In the period from 1925 through 1929 only the shock was treated, 
with temporary fixation of the fracture. The shock lasted from three to 
five days, and the patient was in continual pain from lack of adequate 
immobilization of the fractures. Then, when the patient’s condition had 

TABLE III 


Number of Cases and Deaths per Year from 1930 to 1938 


Year 

No. of Cases 

No. of Patients 
Living 

No. of Deaths 

1930 

1 

1 

0 

1931 

2 

1 

1 

1932 

1 

0 

1 

1933 

0 

0 

0 

1934 

9 

S 

1 

1935 

3 

2 

1 

1936 

5 

4 

1 

1937 

4 

4 

0 

1938 

5 

2 

3 

Total 

30 

22 

S 
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improved, repeated attempts at reduction were necessary, with an in- 
crease in the permanent disability. In the period from 1930 through June 
1934 patients were similarly treated with practically the same result. 

In the period from July 1934 through December 193S immediate 
fixation of the fractures was done. The patient was more comfortable, 
due to complete immobilization of the fractures; the shock was less; and 
the recovery from shock was shortened to twelve or twenty-four hours. 
The end results were better anatomically and functionally. 

CONCLUSIONS 

Multiple fractures should be treated the same as single fractures. 

A trained team for each extremity is needed. 

With the use of hyoscinc-morphine analgesia, early treatment is 
possible without anaesthesia. 

Transfusions should be given within twenty-four hours. 

Treatment of the patients' injuries on admission, in addition to their 
general condition, secured better anatomical restoration of the extremities 
with improvement in the end results. 
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BV A. H. BREWbTER, M.D., AND C. B. LARSON, M.D., 

BOSTON, MASSACHUSETTS 

A study of the claw foot needs no introduction, since the problems 
involved are well known. In order to evaluate the commonly employed 
methods of treatment, we chose 200 cases from the files of The Children’s 
Hospital, Boston, and asked the patients to report for examination. Only 
thirty-three responded, yet this comparatively small series, in which the 
postoperative period averaged seven and nine-tenths years, was quite 
representative of the entire group. The results of the follow-up were in- 
structive enough to warrant this paper. 

The etiology of claw-foot remains unsolved, but there are several 
aspects in the pathogenesis which may be stressed. In 1885, Shaffer 
noted that claw-foot developed in the wake of poliomyelitis where 
paralysis had been completely cured. Saunders estimated that in 40 
per cent, of the poliomyelitis cases in 1931, in which there was transient 
paralysis, cavus feet developed in from three to twenty-four months after 
recovery. Stemdlex_stated that cavus deformity is the expre ssion of 
disturbed muscle balance, with a . surplus of p ower in^ favor of the muscles 
which shorten and heighten the long arch — that is, the toe flexor s and the 
peroneus jongus— when unopposed by__the gastrocnemius and. the tibia- 
lis a nterio r. We found that, in cases of poliomyelitis with residual paraly- 
sis, cavus per se was indeed common, and occurred in association with 
any other conceivable deformity of the feet, and with no uniformity of the 
muscles involved. 

Rocyn- Jones pointed out that ca vus, when acco mpanied by an adap- 
tive shortening of the plantar fascia, might be the result of continued 
faulty attitude, due to the weight o f the bedclot hes. We noted a cavus 
tendency in a high proportion of children who had been continuously in 
bed for six months or longer, even when the weight of the bedclot hes had 
b een remo ved. It would seem reasonable thatjpiayityjnight _pl ay a ro le 
by allowing the forefoot to a pproxi mateTKihindfoot, as occurs in both 
thejsupine and the.prone_positiqns. 

The congenital theory was propounded by Gilroy, and, in support of it, 
Dane showed statistically that children up to two years of age have higher 
arches in p r o po r t i orft o”i he length of their feet than have adults. Con- 
genital talipes equinovarus commonly has a difficult persist ent cavus 
element. The so-called idiopathic cavus foot may belong to the con- 
genital group. 

Since the typical claw foot shows definite bone deformity, it must 
have developed during the growth period, and whether the bone deformity 

* Read at the Annual Meeting of the American Academy of Orthopaedic Surgeons, 
Boston, Massachusetts, on January 24, 1940. 
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TABLE I 

Incidence or Residual Deformities and Pain 


Postoperative Residua 



Examined ! 
No. 

Cavus j 
.Vo. 

i 

: Cockcd-IJp 
Toes 
j No. 

Callus 

No. 

| 

Pain 

No. 

Group I . . 

11 

ii ; 

; 12 i 

10 

0 

Group II 

21 

7 

1 !) 

7 ! 

0 

Group III. 

9 ! 

* 

j 0 

•1 

3 

Total 

11 

t 

20(15';,) 1 

-1 * (4S%) 

2i (-is';;) 

9 (20Sc) 


* In I t of these eases the heel cords were tight, — 2 to -15 degrees; in 10 of the remain- 
ing 23 cases in the entire group the heel cords were tight, — 5 to 20 degrees. 


is primary or secondary is purely a matter of viewpoint. Let us assume, 
for a moment, that at two years of age the destiny of any foot can be 
determined by the position of the os ealeis, — that is, one with long lever- 
age for the tondo aehillis will eventually have a low arch and one with 
short leverage, a high arch. In relative degrees this is true. Now take 
the foot with short leverage for the tendo aehillis and remove weight- 
bearing; in so doing the tendency to a cavus is enhanced. Further, if 
weight-bearing is disturbed by an absolute loss of muscle groups, or a loss 
of reciprocal muscle action in the foot, the cavus tendency again is present. 
This could explain the occurrence of cavus in association with polio- 
myelitis or Friedreich’s ataxia on the basis of a surplus of power in favor 
of muscles which shorten and heighten the long arch. 

With a continuation of the loss of weight-bearing, or a loss ot muscle 
balance, growth is allowed in a cavus direction, and bone deformity 
results. The bone deformity consists of a U-shaped astragalus and an os 
ealeis which is in a calcaneus position, so that the foot on the leg may be 


TABLE II 
End Results 



Feet 

End Results 


Examined 

No. 

Excellent 

No. 

Good 

No. 

Fair 

No. 

Poor 

No. 

Group I 

14 


3 

2 

9 

Group II 

21 

7 

6 

7 

1 

Group III 


3 

3 

3 


Total 

44 

10* (22%) 

12 (27%) 

12 (27%) 

10 (22%) 




========= 


* In 3 of these cases the heel cords were tight, — 5 to 15 degrees. 
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Fig. 1 Fig. 2 


Showing incision. Showing amount of cartilage and bone 

removed from astragalus, cuboid, os cal- 
cis, and navicular to complete the V- 
likened to an inverted Y, where the shaped stabilization. 

two short arms make a more acute 


angle than normally, and the posterior 

arm is relatively shorter than the 

anterior. This explains two impor- I / 

tant clinical findings, — lessened ante- s' J 

roposterior ankle motion and lessened / \ 

leverage for both the tendo achillis and WM \ 

the tibialis anterior. This in turn l J \ A \ 

accounts for the stiff foot and the 'y V l ) /\ \ 

heel-walking gait. Concomitantly, ] 

the long toe extensors become over- j / 

active in an attempt to elevate the s' J 

dropped forefoot and to clear the floor 

with the toes in walking. When the ^ 

. , . . Fig. 3 

extensors are overactive, the intrinsic T . , , , , 

V-shaped stabilization completed. 

muscles and the short flexors, in addi- 
tion to being stretched, are used less and they, therefore, atrophy. With 
their loss, nothing prevents the toes from becoming cocked up. This is 
borne out clinically. Cocked-up toes go hand in hand with depressed 
metatarsal heads; with prominent metatarsal heads overlying calluses 
and painful bursae quickly develop. 

The cavus deformities examined at follow-u p were in association with 
poliomyelitis in twenty-four cases, spina bifida in three, idiopathi es in 
thre e, Friedreic h’s ataxi a in one, club-foot in on e, and ara,chnodactylia 
in one. Of these cases, twenty were in females and thirteen were in 
males; twenty-two were unilateral and eleven were bilateral. The ages at 
the time of follow-up ranged from nine to twenty-seven years and averaged 
fifteen and nine-tenth years. The average age at the time of the first 
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Fig. l-A 



Fig. 4-B 

Roentgenogt anib of i lght foot befoi e and aftei opei ntion, &hou ing coi 1 ection of de- 
foinnty and solid bony union m subustiagalai, astiugalonavicular, and calcaneo- 
cuboid joints. 

operation was eight years; at the last operation, nine ancl five-tenths yeais. 
During this operative period, in which the patients’ ages ranged from 
three years to twenty-one years, ninety-two operations were performed on 
forty-four feet. These consisted of thirty triple arthrodeses (three of which 
were revised), twelve plantar fasciotomies, eleven transplantations of the 
long extensor tendons of the toes to the metatarsal necks, eleven Steindler 
stripping operations, six subastragalar arthrodeses, five astragalar <to ~ 
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Fig. 4-D 


Roentgenograms of left foot of same patient before and after operation, showing 
relief of cavus with enough shortening of foot to alleviate cocked-up deformity of 
toes. 


teotomies, eight manipulations, two cuboid osteotomies, two lengthenings 
of the tendo achillis, one tenotomy of the flexor tendons of the toes, one 
excision of the proximal phalanges, one fascial sling to the mediotarsal 
joint, and two tractions. 

It is obvious that many patients were subjected to more than one 
operative procedure, and each case would merit discussion, but, to avoid 
confusion, we have divided them into three groups convenient for com- 
parison. Group I includes cases treated by such procedures as plantar 
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Fig. l-K 


Pi eoperutive photograph-. :it ago of cloven year.-. Aiaehnodaetylin with marked 
bilateral daw-foot deformity. 



Fig. 4-F 

Postoperative photographs at age of twelve years. Following a bilateral Hoke 
arthrodesis, there was excellent conection of the eavus deformity with good weight- 
bearing feet. The cocked-up position was relieved in all but two toes. 1 heie "as 
no pain. 
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faseiotomy, Stcindlcr stripping, osteotomy, and tenotomy, exclusive of 
those in which triple arthrodesis or transplantation of the long extensor 
tendons of the toes to the metatarsal necks was eventually done. Four- 
teen feet were so treated. Group II takes in those cases in which triple 
arthrodesis was done to relieve the cavus, and twenty-one such feet were 
examined. Group III presents nine feet which were treated by a com- 
bination of triple arthrodesis and transplantation of the long extensor 
tendons of the toes to the metatarsal neck in one or more toes. 

We found it difficult to evaluate the end results, because of the ex- 
treme variation in etiology and treatment. However, we rated as “excel- 
lent” any foot which showed no residual cavus, no cocked-up toes, no 
calluses, and no pain. A foot presenting any one of these was rated as 
“good”; two, as “fair”; and three or more, as “poor”. Tables I and II 
show the incidence of these residua and the end results, as distributed 
among the three groups. 

An analysis of Tables I and II reveals that Group III has the lowest 
percentage of residual deformities, although Group II shows nearly the 
same percentage, except that cocked-up toes were strikingly more prev- 
alent. The residual callus and pain present in Group III existed pre- 
operatively in two cases, but in both were lessening in amount since 
operation. Group I shows very poor results, and in two of the three feet 
presenting no residual cavus the absence of this deformity was the result 
of traction treatment. 

Of the ten cases (22 per cent.) which were rated excellent, seven were 
in Group II, while only three were in Group III. In other words, in both 
groups the result was excellent in one out of three cases. However, on 
further comparison it is noted that in two out of every three cases in 
Group III the results were good or better, while in only one and eight- 
tenths cases out of every three in Group II were the results good or better. 
This margin does not seem large, but the cases in Group III were the more 
difficult ones at the start. 

Analysis of muscle charts showed that, with the exception of the 
intrinsics, each muscle group was good or better in more than 50 per cent, 
of the cases. The intrinsics were rated poor or worse in more than 50 per 
cent, of the cases. They were especially weak in feet with cocked-up 
toes. 

The evidence here presented_clearly- points out that the best results 
can be expected in those cavus feet w hich are treated by a triple arthrod- 
esis .plus transplantation of the long extensor tendons of the toes to the 
metatarsal necks. This is especially true where cocked-up toes are a 
prominent feature. For relief of cavus, callus, and pain, and, to a certain 
extent, of the cocked-up toes, a triple arthrodesis alone is very efficient. 
The triple arthrodesis, when done to relieve the deformities of a claw 
foot, must accomplish several things: 

1. The astragalus must be reshaped in order to elevate the forefoot, 
so as to flatten the long arch. 
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IV. Exostoses: 

A. Sharp exostosis at tire tendinous attachment of the greater 
tuberosity without other pathology, one case. 

B. Rounded exostosis on the greater tuberosity associated 
with tendon laceration, one case. 

Although this classification is rather extensive for a small series of 
eases, it is necessary, since the type of repair differed for each group. 

I. PATHOI.OGY NOT FOUND 

Early in the series, a patient was encountered who complained of 
moderate continuous pain for one year, in spite of physiotherapy with 
diathermy, radiant heat, and massage. He gave an indefinite history 
of indirect injury caused by heavy lifting, and had a compensation back- 
ground. Subsequent to operation, through other source's, it was found 



Fig. 21 


L. V., female, forty-seven years old. 

A (external rotation) and B (internal rotation) are preoperative roentgeno- 
grams showing avulsion of supraspinatus and infraspinatus tendons of eight 
days’ duration. Sclerosis of upper border of tuberosity indicates that de- 
generative change must have preceded active rupture by some time. 

C (external rotation) and D (internal rotation), taken five months after 
operation, show practically normal rotation. D shows smooth, healed margins 
of defect in greater tuberosity where tendons were transplanted. Sclerotic 
area in A and B was removed at time of transplantation. Note lack of rotation 
preoperatively and return of rotation postoperatively. 
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that the patient had attended other clinics and had complained of shoulder 
pain for at least three years. Clinical examination showed a loss of 30 
per cent, active abduction with an inconstant complaint of a catch in 
the shoulder at about 15 degrees. Moderate tenderness over the attach- 
ment of the supraspinatus was present with some apparent protection on 
unguarded motion. Although roentgenograms were negative, a pre- 
operative diagnosis of possible avulsion of the deep portion of the attach- 
ment of the supraspinatus was made, and an exploration of this shoulder 
was decided upon. Long anterior dissection of the deltoid was done, and 
the whole shoulder, except for the teres minor tendon, was explored, 
including an incision along the anterior border of the supraspinatus tendon 
and inspection of its structure and deep-surface attachment. No 
pathology whatever was found. The patient returned to light work in 
three months and to full work in four months. When last seen, two 
years later, there were no complaints and no defect in motion or in 
strength. The rotator muscles showed no atrophy, and the previous 
catch at 15 degrees of abduction had disappeared. It is noteworthy that 
meanwhile the patient’s compensation demands had been completely and 
permanently refused. Since this patient had had shoulder complaints 
before the question of litigation came up, we still do not know whether 
traumatic neurosis entered into the situation or whether some condition 
existed undiscovered. 


II. TENDON LESIONS 

A. Complete Avulsion of the Short-Rotator Cuff 

The shoulders of four patients were explored, and each was found to 
have complete avulsion of the short-rotator cuff from its attachment, with 
displacement over the glenoid surface and a superimposed humeral head. 
All four cases were in workmen between the ages of twenty-nine and fifty- 
two years. Two of the patients showed definite evidence of laceration of 
the axillary nerve, one such laceration being complete. The history was 
of somewhat trivial injury. Two of the patients were merely pushing on 
a car, which moved from them suddenly, causing them to fall on their out- 
stretched arms. Immediate dislocation of the shoulder occurred in each 
instance. Apparently in two of the cases complete avulsion of the cuff did 
not take place at the time of injury, but such avulsions occurred during 
reduction. Each of these patients stated that he was held down and, 
without anaesthesia, a doctor placed his foot in the axilla and, by extreme 
traction and manipulation, finally “reduced the shoulder”. Both stated 
that they felt a tearing sensation and severe pain. Apparently the 
rotator cuff was torn off during manipulation in these two instances, and 
one of the patients suffered a complete laceration of the axillary nerve as 
well. Further evidence that primary avulsion of the cuff did not occur 
was found at operation. In both of these cases the margin of the greater 
tuberosity and the bone texture were normal, except for moderate atrophy 
consistent with the time interval since dislocation. In both instances 
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where primary avulsion of tin* cuff occurred with dislocation, the bone 
texture was chalky and fragmented easily. None of these patients had 
had injury or sjunptoms connected with their shoulders previously. All 
four presented the typical picture of inability to maintain reduction of the 

dislocation, described previ- 
ously by other writers. Al- 
though no question as to the 
diagnosis could possibly be 
raised by anyone having 
knowledge that such a lesion 
could exist, two of the patients 
had been treated with physio- 
therapy for three months and 
one for a month before the 
suspicion arose that anything 
more serious than the sequela 
of a dislocation was present. 
All had complete loss of active 
control. In the two cases 
existing for three months suffi- 
cient fibrous changes had de- 
veloped to limit passive mo- 
Fio- 22 tion greatly, but the patients 

J. J. Six-year result of old type of repair of whose lesions had been pres- 
avulsion of deep surface of attachment of supra- , „ 

spinatus and infraspinatus tendons. Ossifica- cut for one month and 
tion of tendon ends to border of tuberosity clearly week respectively, showed 
shown. Ossified lesion entirely within tendinous ’ ‘ 1 . ■ 

area. Clinically, patient is completely normal complete range ol passn e 
and asymptomatic, and lias been working steadily ^ion with no discomfort, 
as a carpenter since nine months after operation. •. . ti,; c 

1 1 Operative repair oi tins 

lesion has proved futile in all instances. In the first case avulsion 
recurred two weeks following repair, tearing off the chalky bone nnu- 
gin with the tendon, and the shoulder redislocated. (See Figures 9 
and 23.) In one ease repair was attempted one month after injury 
with complete exploration of the axillary nerve. The laceration o 
the nerve was found to have occurred among its smaller branches neai 
the deltoid border or within its substance. The damage was irrepai 
able. Reattachment of the cuff to bone contact was impossible, a 
total failure resulted, and shoulder fusion was advised but has been 
refused. The third ease, of three months’ duration, showed nnu ve 
fibrosis of all structures beneath the deltoid. Without knowledge of t ie 
basic type of lesion present, it would have been impossible to deteiniine 
the situation that existed or to dissect out the tendinous raphe fiom tie 
scar tissue. Even knowing what to expect, it was a very difficult P !0 
ceclure. Finally satisfactory apposition of the scarred cuff to the mai 0 u' 
of the greater tuberosity was secured. A fibrous ankylosis of the s ° 1 ^ 
der resulted, which was unsatisfactory for heavy use and allowe P rac 
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Fig. 23 


1- f I Complete avulsion of short-rotator cuff with nuriow spare Ik-Um.j, 
acromion and humeral head. Cuff found turned over glenoid. 

B- Redislocation two weeks after suture of cuff to tuberosity. 
r- If civilised fragments of tuberosity, irregularity of margin of tuberosity, and 
hazv chalky bone structure of upper humerus Simple reduction present. The 
same chalky degeneration of the margin of the tuberosity was present in two c.ve. 
of primary complete avulsion of cuff. (See text.) 

tically no range of motion. Because of these failures, in the fourth cum- 
encountered, in which the lesion had likewise existed for three months, 
the patient was advised to have a primary shoulder fusion. He accepted 
this procedure and, four months following operation, returned to heavy 
work (calking twelve-inch water mains with lead) and has continued to 
do this work ever since. We cannot help feeling that in a patient over 
years of age, when the tendinous attachment is weak enough to permit 
comnlete avulsion of the short-rotator cuff, attempts at reattachment are 
futile, and primary shoulder fusion is advisable (See Figures 9, 10, 
and 23.) Attempts at repair are far more radical than shoulder fusion 
and much less satisfactory in outcome. 



Fig. 24 . 

A . w .1, Avulsion of crural Oagn.ent of upper border of .uberos.ty by 

S Th— = postoperative findings ...lowing driiling of fragn.ont and sutnre 
with silk. Patient still in cast. 
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B. Laceration or Avulsion of One or More Short-Rotator Tendons in Their 

Substance or at Their Attachments 

This group comprised seventeen eases. The types of laceration were 
quite distinctive, and, for this reason, they will he considered as follows: 

1. Recent avulsion : 

a. Of deep or superficial surface at insertion, four eases. (See 

Figures 7 and 20.) 

b. Of entire thickness of tendon: 

(1) Anterior portion of supraspinatus tendon, four cases. 

(2) Complete tendon or tendons, four cases. (See Figure 2.) 

e. With horizontal split, one ease. (See Figure 4.) 

d. With fibrillation or fimbriation, one case. (See Figure 5.) 

e. Of cortical fragment at supraspinatus insertion, one ease. 

(See Figure 12.) 

2. Old avulsion (crescentic type), two cases. (See Figure 3.) 

The general factors involved had no relation to the particular type of 

lesion. Twelve of the patients were men and five were women. The 
ages were between seventeen and fifty-three years. There were twelve 
lesions of the right shoulder and only five of the left. This is under- 
standable in view of the fact that most of the injuries resulted from a fall 
or a twist with the arm outstretched. These patients have presented 
many other pathological conditions such as hernia, healed tuberculosis 
of the lung, etc., but in no instance was obvious arthritis, or arterio- 
sclerosis, or any other generalized degenerative condition recorded. In 
each case injury alone was the etiological factor, and the variation in 



Fig. 25 

A: E. B. Calcified area in supraspinatus tendon with extrusion of calcified 
material into bursa. Early ossification of tendon lesion caused failuie of leiiei 
from attempted needling and washing. 

B: Nine-month result of crescentic excision of ossified area with old type of 
suture of free supraspinatus margin to tuberosity. Clinically, patient is 
asymptomatic and has 100 per cent, motion and strength. 
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pathology found at operation merely represented the severity and type of 
injury plus changes due to the time interval. All of these patients had 
active occupations of laborious nature. Five were seeking compensation, 
and one was involved in a personal damage suit. It must be noted, 
however, that no trouble due to litigation was encountered among these 
six patients. Their progress and recovery were the same as those of the 
rest of the group. 

In only one instance were both shoulders involved. This patient 
suffered hyperextension of both shoulders when under an anaesthetic for 
application of a plaster jacket for compression fracture of the spine. 
The sling on which he was supported, face down, gave way, leaving his 
entire weight resting on the arms. Mild symptoms in the right shoulder 
rapidly disappeared, but the left shoulder sustained a tendon laceration, 
which was repaired. 

In two instances a previous dislocation of the same shoulder had 
been experienced: in one case the dislocation had taken place twelve 
years previously, and in the second case there had been four dislocations 
within the preceding three years. 

The preoperative diagnosis was relatively correct in all but three 
instances. In two of these, recurrent dislocation without rotator-tendon 
injury was expected, but injury of one or more of the rotators was found. 
In the third case an explora- 
tion for rupture of the biceps 
tendon was done, but a lacera- 
tion of the anterior half of the 
supraspinatus tendon was the 
true lesion. The words “rela- 
tively correct” do not refer to 
the mistakes in diagnosis, but 
to the fact that accurate 
knowledge of the exact sub- 
class of laceration could not 
be preoperatively determined. 

One could safely expect to 
find a laceration, but could 
not determine its type or 
extent. 

In only one case was di- 
rect injury to the shoulder a 
causative factor, and even in 
this instance we suspect that 
the patient fell on his out- 
stretched arm, although he 
declared that he “fell on his 
shoulder”. In four instances 
the patient was rendered un- 
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Fig. 26 

E. K. Preoperative findings in case in which 
rounded, polished, localized, sclerotic exostosis 
was present on greater tuberosity, associated with 
fibrillated, degenerative lesion in supraspinatus 
tendon of eighteen months’ duration. Clinical 
recovery 85 per cent. Painless motion followed 
exostosectomy and cross suture of defect. 


VOL. XXII, XO 2. APRIL 1940 




378 


D. M. BOSWOKTH 


conscious at the time of injury and did not know how the shoulder was 
hurt. In each of the other cases the patient definitely stated that the 
arm was outstretched at the time of injury. 

The duration of symptoms varied greatly, depending directly on how 
soon after injury the patient was seen by a physician who knew that this 
lesion occurs and who was examining the patient with this pathology 
definitely in mind. One patient was operated upon six days after in- 
jury, two received operative treatment eight days after injury, and, in 
the rest of the eases, the interval between trauma and surgical intervention 
was weeks or months (in one instance, three years). Too much blame 
should not be placed upon the examining physician, since other more 
dramatic injuries may overshadow the shoulder lesion. We, ourselves, 
missed a complete rupture of the supraspinatus and the infraspinatus 
tendons for six weeks because the patient was critically ill with a fracture- 
dislocation of the hip and pneumonia. Fortunately delay even of sev- 
eral weeks’ duration does not seem to prejudice the outcome of repair. 
Every patient whose lesion was not immediately recognized had had 
physiotherapy prooperatively, and several had been under constant 
intensive treatment for several months. 

Recent avulsions of the deep surfaces of the tendons at their insertion 
occurred in three cases. The upper-surface attachment was similarly 
found broken on one occasion. In each case the patient complained of 
mild pain and tenderness localized to the point of laceration, with a 
variable amount of catch as the tuberosity passed under the acromion 
in abduction. Active motion was unlimited in three patients, but mark- 
edly limited in the fourth, who, at the time of exploration, was found to 
have advanced adhesions within the bursa and about the subscapulans 
tendon. This latter patient had marked atrophy of all the muscles of 
the shoulder girdle, whereas the others had none. Slight spasm and pro- 
tection were present in the three without associated bursal adhesions, but 
there was no sulcus, eminence, or arm-drop sign. The patient with ad- 
hesions resembled from every standpoint the cases of “frozen shoulder . 
Marked localization of the tenderness over the attachment of the supra- 
spinatus led us to the correct preoperative diagnosis of laceration. In 
each of the three cases without bursal adhesions the symptoms were 
disabling for actual heavy work, but did not completely rob the patient 
of the use of his shoulder. (See Figures 7, 20, and 22.) 

The chief importance of the deep-surface lesion lies in the fact that it 
is so well hidden. When the bursa is opened, the top surface of the tendon, 
which is still intact, may appear slightly yellowish or unchanged. Unless 
one dissects under the anterior edge of the supraspinatus tendon, the basic 
pathology will be missed and the patient will not be benefited by opera- 
tion. By passing a curved instrument through a small slit at the antenoi 
edge of the supraspinatus, and by palpation of a finger above the point 
of the curved instrument as it passes along the tendon, one can examine 
the tendon structure and attachment. Any irregularity or thinning 
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of the tendon is then easily and definitely demonstrable. In these cases 
completion of the tear by division of the insertion and suitable reattach- 
ment have been satisfactory in relieving complaints and restoring useful- 
ness of the joint. Degeneration within the tendon substance was grossly 
apparent for a variable distance from the site of laceration in the older 
cases. Changes in the bursa and in the articular cartilage of the humeral 
head were not grossly noted in these cases except in the one with associated 
adhesions already mentioned. The bone texture of the tuberosity itself 
was normal. The avulsion-defect surface on the bony portion of the cleft 
appeared to be covered with granulations and tendon remnants. The 
underlying cortex was sclerosed. (See Figure 21, A.) The tendi- 
nous portion of the cleft appeared to have degenerated, and the width 
of the avulsed area was greater than that of the bone surface to which it 
had originally been attached, due to retraction of the broken surface of 
the tendon. 

Recent avulsion through the entire thickness of the anterior portion 
of the supraspinatus tendon alone was encountered four times. The 
symptoms did not vary from those described for recent avulsion of the 
deep surface at the insertion except in the severity of the complaints. 
The patients had exquisite localized spot tenderness with a greater amount 
of pain. There was a complete range of active motion, but extreme 
pain was experienced as the lacerated area passed under the acromion. 
Spasm and protection were greatly increased, and, because of 'this, there 
was marked loss of strength. The arm-drop sign was suggestive, but 
not completely positive in any instance. In each case a fairly gross 
crepitus could be felt as the lesion passed under the acromion. No sulcus 
or eminence could -be palpated. The shoulder was badly disabled, but 
without the clear-cut and classic signs of rupture of the entire width of 
the tendon. Because of the severity of symptoms, the patients readily 
submitted to operation. Opening of the bursa in each case revealed 
definite small lacerations of the floor of the bursa over the tendon lesion 
without adhesions or evidence of hemorrhage, although in one instance the 
lesion was of only eight days’ duration. A twist was associated with 
injury while the arm was outstretched. The tendon laceration grossly 
was fibrillated and seemed to pout out through the associated rent in the 
bursal floor. Fraying extended proximally into the tendon substance for 
from one-fourth to three-eighths of an inch, and retraction made the 
injured area appear circular. The underlying articular cartilage appeared 
normal, and the distal ruptured fibers attached to the bone showed no 
evidence of fibrosis or of granulation tissue. There was no apparent tend- 
ency to healing, although one of the lesions had existed for six months. 
All lesions appeared the same grossly regardless of time intervals, which 
were eight days, six weeks, two months, and six months. Repair resulted 
uniformly in an asymptomatic shoulder with practically complete return 
of motion. 

Recent avulsion of a complete tendon or tendons was found in four 
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O. B. Tendmoub nisei tion into the greater tubeio->ity of tlie humerus 
shows longitudinal, horizontal split with slight hemoiihagc into the laeeiated 
aiea. Theie is no lnflnmmatoiy leaction or oiganization. 'L'lie insert shows 
the aiea fiom which the section was icmoved. Duiation of lesion, one week. 
(Low' magnification.) 

cases. The cases in this classification showed most if not all of the clinical 
requirements demanded by Codman for rupture of the supraspinatus 
tendon. The symptoms and complaints are really an exaggeration of 
those of the previous two groups, — namely, those with avulsion of the 
deep surface and those with full-thickness rupture of the anterior portion 
of the supraspinatus tendon alone. These are the typical cases. It 
noteworthy that they constitute less than one-third of all lacerations of 
the tendons of the short rotators, although the other lesions may he 
equally disabling so far as active laborious occupation is concerned. I' 1 
three of these cases the lacerations of the supraspinatus and the infra- 
spinatus tendons were complete, and in one, in which there was a ie- 
current dislocation, the subscapularis tendon alone was involved. 

In this latter case the patient gave a history of four redislocations ol 
the shoulder within three years, the most recent one having occurred 
two months previous to operation. The joint was explored for the pur- 
pose of transplantation of the biceps tendon, without preoperative ex- 
pectation of a ruptured rotator tendon. The rotators were explored as 
a routine measure, and we were amazed to find complete rupture of the 
subscapularis tendon with thin, long, ineffectual, fibrous repair. This 
was the only case in the series in which repair was noted, and it is of out- 
standing interest that such fibrosis occurred only in the presence of sur- 
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Fig. 28 

E. B. Fragmentation of tendon appears below. Hemorrhage present through 
the central aiea. Degeneration, calcification, and early slight ossification are seen 
above. Duration of symptoms, two weeks only. Old degenerative process must 
have existed much longer than actual acute rupture. No tendency toward repair 
present. 


rounding soft tissue when the torn tendon did not lie between bony 
structures. The preoperative symptoms and complaints were those of re- 
current dislocation without any of the findings of laceration of the short- 
rotator tendons, and repair was readily secured by the old method of 
suture of the denuded tendon end to the denuded lesser tuberosity. 
Transplantation of the biceps tendon was also done, although we feel 
that it would have been unnecessary in this case in preventing redisloca- 
tion. This case has raised in our minds the question as to whether other 
recurrent dislocations in the past have not been due to avulsion and 
stretched fibrous repair of the subscapularis tendon, which have gone 
unnoticed. 

Having removed this case from discussion in the present group by 
this explanation, we will consider the remaining three in which there 
was complete laceration of the supraspinatus and the infraspinatus 
tendons, plus avulsion of the cortical attachment of the teres minor in 
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O. B. Tendinous insertion into the greater tuberosity of the humerus 
shows longitudinal, horizontal split with slight hemorrhage into the lacerated 
area. There is no inflammatory reaction or organization. The insert shows 
the area from which the section was removed. Duration of lesion, one week. 
(Low magnification.) 


cases. The oases in this classification showed most if not all of the clinical 
requirements demanded by Codman for rupture of ■ the supraspinatus 
tendon. The symptoms and complaints are really an exa 
those of the previous two groups, — namely, those with avulsion of die 
deep surface and those with full-thickness rupture of the anterior portion 
of the supraspinatus tendon alone. These are the typical cases. It ^ 
noteworthy that they constitute less than one-third of all lacerations o 
the tendons of the short rotators, although the other lesions may b ( 
equally disabling so far as active laborious occupation is concerned. I * 1 
three of these cases the lacerations of the supraspinatus and the infm- 
spinatus tendons were complete, and in one, in which there was a ie- 
current dislocation, the subscapularis tendon alone was involved. 

In this latter case the patient gave a history of four reclislocations o 
the shoulder within three years, the most recent one having occuire 
two months previous to operation. The joint was explored for the pm 
pose of transplantation of the biceps tendon, without preoperative ex 
pectation of a ruptured rotator tendon. The rotators were exploiec as 
a routine measure, and we were amazed to find complete rupture of t m 
subscapularis tendon with thin, long, ineffectual, fibrous repair. ^ 
was the only case in the series in which repair was noted, and it is of ou 
standing interest that such fibrosis occurred only in the presence of slU 
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thickness of only the anterior half of the supraspinatus tendon or the deep 
surface of the insertion of the supraspinatus and the infraspinatus tendons. 
The old type of repair by direct suture of the tendon end to the tuberosity 
secured a good but much slower and less complete result than the new 
type of repair. This may be due to several reasons, such as removal of 
degenerated tendon from the actual joint by overlapping, reestablishment 
of more normal tone by imbrication, or less damage to the remaining 
articular-cartilage margin by necessary curettage of the surface of the 
tuberosity in the old type of repair. (See Figures 2 and 21.) 

Recent laceration with a horizontal split in the supraspinatus and the 
infraspinatus attachment with normal superficial and deep surfaces of 
the tendon was encountered in one case. This patient was seen within 
twenty-four hours and exhibited all the cardinal signs of complete avulsion 
of the supraspinatus and the infraspinatus tendons. Repair was delayed 
for six days for observation, since, as has been shown, moderate delay 
does not seem to impair the results of operative repair. At the end of six 
days pain had markedly decreased, but the other signs such as arm drop, 
initiation of abduction, etc., were still present, although no sulcus or 
eminence was demonstrable. Satisfactory examination for these latter 
two findings was impossible because of tenderness. Exploration revealed 
a normal bursal roof and floor. We were so positive of supraspinatus- 
tendon damage, however, that a small incision was made along the an- 
terior margin of the supraspinatus tendon, and the cleft within the tendon 
substance, extending proximally for five-eighths of an inch, was im- 
mediately apparent. Having in mind recent photomicrographs which 
showed no tendency to repair in lesions of the supraspinatus and the infra- 
spinatus, it was decided to complete the new type of repair. This satis- 
factorily transplanted the damaged area of tendon outside the actual 
mobile portion of the joint. This patient has been too recently operated 
upon to permit an estimate of the final result, since the shoulder has been 
out of plaster abduction less than one month. (See Figures 4, 6, and 27.) 

Recent fibrillated laceration without avulsion, in which the supra- 
spinatus tendon appeared to be crushed into several bundles of fibers, 
but was not lacerated transversely, was encountered once as the only 
lesion and a second time associated with complete transverse laceration 
of the deep half of the tendons. In both instances the supraspinatus and 
the infraspinatus tendons were involved for three-fourths of an inch at 
their insertion. The case in which there was an associated transverse 
laceration of the deep surface has already been described as one of the 
group of cases of recent avulsion of the deep surface and as the case in 
which there were associated bursal and subscapularis adhesions, so that it 
resembled a “frozen shoulder”. In the other case the patient had slight 
pain with moderate localized tenderness, complete loss of internal active 
rotation, gross crepitus on motion, and slight spasm and protection, but 
marked loss of power. The situation had existed for eighteen months, 
following a direct fall on the unprotected shoulder. When the bursa was 
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factorily transplanted the damaged area of tendon outside the actual 
mobile portion of the joint. This patient has been too recently operated 
upon to permit an estimate of the final result, since the shoulder has been 
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spinatus tendon appeared to be crushed into several bundles of fibers, 
but was not lacerated transversely, was encountered once as the only 
lesion and a second time associated with complete transverse laceration 
of the deep half of the tendons. In both instances the supraspinatus and 
the infraspinatus tendons were involved for three-fourths of an inch at 
their insertion. The case in which there was an associated transverse 
laceration of the deep surface has already been described as one of the 
group of cases of recent avulsion of the deep surface and as the case in 
which there were associated bursal and subscapularis adhesions, so that it 
resembled a “frozen shoulder”. In the other case the patient had slight 
pain with moderate localized tenderness, complete loss of internal active 
rotation, gross crepitus on motion, and slight spasm and protection, but 
marked loss of power. The situation had existed for eighteen months, 
following a direct fall on the unprotected shoulder. When the bursa was 


VOL. XXII. NO. 2. APRIL 1940 



384 


D. M. BOS WORTH 



A. M. 
nous 


Fir.. 29 


^ssa&srg^^ 


opened, it was found markedly thickened and scarred. A circular defect 
was seen in the floor with a large, round, smooth, eburnated exostosis, 
a out one centimeter in diameter, presenting from the lateral surface oi 

tv afn portl c 0 , n of the Sweater tuberosity. (See Classifications II, B and 
. ' vel f oiillatecl area of tendon the bursal floor was retracted and 
nc vene . he fibrillation could be easily palpated through the bursal 
floor and was exposed when the latter was incised. An attempt at lateral 
su me °f the fibnllated area was unsatisfactory, and, since at the time 
ns patient was treated the new type of procedure for transplantation of 
the tendon and removal of the damaged area from the joint had not 
een devised, it was considered impossible to remove the fragmented 
area of tendon and to secure reapposition of good tendon to the tuberosity. 

1 lie exostosis was, therefore, removed, and the joint was closed with the un- 

sa is actoiy repaii described. Good functional recovery slowly ensued, but 

considerable loss of strength has persisted. (See Figures 5, 6, 18, and 26.) 
Recent avulsion of cortical fragment by the supraspinatus was en- 
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Fig. 30 

A G Massive degeneiation and fiagmentation shown. No evidence whatever 
of repair. (High-power magnification.) 


countered once. Complete loss of motion with pain, spasm, and protec- 
tion, plus roentgenographic demonstration of an avulsion fracture, were 
diagnostic. When the bursal roof was opened, moderate hemorrhage was 
encountered, with laceration of the floor over the fracture site. The 
fragment could not be replaced by manipulation of the arm, but was easily 
replaced with instruments and maintained in position by silk sutures 
placed through drill holes. The patient is still in plaster at the present 
time. (See Figures 12 and 24.) 

Old crescentic laceration of the supraspinatus and the infraspinatus 
tendons was encountered twice. In one case, of six months’ duration, the 
lesion was immediately recognized, but treatment was impossible until 
later because of associated severe spine fracture. In the other instance 
of four months’ duration, intensive physiotherapy had been given without 
proper diagnosis. In each case the preoperative examination showed a 
shoulder with moderate continuous pain and localized tenderness marked 
limitation of both active and passive abduction when the greater tuber- 
osity contacted the border of the acromion, and moderate limitation of 
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rotation, flexion, and extension. Marked atrophy of the shoulder girdle 
with spasm and protection on extremes of motion was present. An 
eminence was palpable, but no clear-cut sulcus could be felt. When 
the bursa was opened, it was not thickened. Adhesions were found, 
which partially obliterated it, and the humeral head was plainly visible in a 
typical crescentic defect with a thin edge, a degenerated margin, and no 
evidence of repair. The superficial surface of the avulseci tendon was 
smooth and covered with bursal floor. The under surface was still some- 
what rough and fibrillated; the lacerated appearance extended over a 
wider area than the original point of tendinous insertion would have 
occupied. The articular cartilage of the humeral head appeared relatively 
normal, but the greater tuberosity was eburnated, and tendon remnants 
had almost completely disappeared. In one case a line of apparent granu- 
lation tissue occupied a small area between the articular-cartilage surface 
of the humeral head and the base of the greater tuberosity. Good but 
incomplete return of function and power slowly occurred in the earlier 
case in which the old type of operation was used, and similar slow return 
of function is taking place in the second case in which the new method was 
employed. Apparently in shoulders with damage of this nature and with 
subsequent degeneration and adhesions recovery is slower and less com- 
plete. (See Figures 3 and 30.) 

C. M usculotendinous Separation of the Supraspinatus and the Infraspinatus 

Separation at the musculotendinous junction of the supraspinatus was 
encountered in one case. It had existed for nine months and resulted 
from a fall in which the patient had been caught hanging by one hand on 
a rope. The main complaints were of loss of power and of loss of 50 per 
cent, of motion in abduction of the shoulder. There was subacromial 
tenderness, but it was not well localized. Moderate atrophy of the 
supraspinatus and the infraspinatus muscles was present. At operation, 
a normal bursal roof and floor were present. The tuberosity and the 
exposed tendon were intact. Incision anterior to the supraspinatus and 
palpation of the tendon against an inserted curved instrument revealed 
a massive thinning of the tendon high under the acromion with fibrilla- 
tion of the under surface in the vicinity of the musculotendinous junction. 
The new type of repair was attempted for the first time in this case, but 
was not successful, due to the impossibility of removing the lesion as 
described from the actual mobile portion of the joint. We feel sure that 
shoulder fusion will finally be necessary to give relief in this instance. 
(See Figure 8.) 

D. Calcification or Ossification of the Supraspinatus Tendon 

Ossified and calcified lesions of the supraspinatus tendon have been 
encountered in two patients. Symptoms had existed for two weeks m 
each case; the onset had been gradual, but in one case had been associa 
with a slight strain from sudden elevation of the arm. The patients 
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complained of severe pain on any attempt at abduction, although rota- 
tion, flexion, and extension were fairly free and only slightly painful. 
There was localized exquisite tenderness. All signs elicited by abduction 
were .hidden by acute spasm and protection. Roentgenograph ic examina- 
tion in each case showed a calcified shadow within the supraspinatus ten- 
don and in one instance a slight spread of the calcium into the subacromial 
bursa. Preoperative needling in the second case, with attempted aspira- 
tion and lavage, failed to give relief. Opening of the roof of the bursa 
revealed that the floor was red, oedematous, and slightly raised over a 
small area of the anterior portion of the supraspinatus tendon near its 
insertion. At the center of this area was a yellowish-appearing lesion. 
The whole appearance was that of an inflamed skin infection or boil. 
Incision of the central portion failed to evacuate any material. In both 
instances the lesion was excised for section. In the first case an old type 
of repair was done with direct suture of the tendon to the tuberosity. 
The abduction brace was removed by the patient at the end of three 
weeks, and he returned to full work as a clerk at the end of six weeks. 
Complete recovery with a full range of motion rapidly ensued, and there 
has been no recurrence during two and one-half years of observation. 
In the second case repair was obtained by making the incision in a cres- 
centic form and suturing the tendon to tendon. Recovery was practically 
complete in five months, and there has been no recurrence during a year 
of observation. (See Figures 14, 15, 25, 28, and 29.) 

III. BURSAL LESIONS 

A. Obliterative Subacromial Bursitis ( Frozen Shoulder ) 

Two patients with this lesion were operated upon: in one case the 
lesion had existed for one year, and in the other it had been present for 
nine months. Preceding operation, both patients had received intensive 
physiotherapy elsewhere. The clinical findings were typical. There was 
complete loss of scapulohumeral motion with extreme pain, spasm, pro- 
tection, and massive atrophy of the rotators and deltoid with marked 
generalized subacromial tenderness. One case followed an attack of 
“la grippe”; the other, a moderate wrenching strain on the outstretched 
arm. Both patients were women over fifty years of age in excellent gen- 
eral health and without other referable pathology. The first patient 
presented marked atrophy of the scapula and humerus, so that the roent- 
genographic appearance of the coronoid process as seen end on was mas- 
sively cystic. This was one of our early cases and the shoulder was 
opened for biopsy of the coronoid process, which was found to be normal. 
The subacromial bursa was totally destroyed, so that sharp dissection 
with a knife through fibrous tissue was required to restore the cleft which 
the bursa had originally occupied. Following plaster abduction of the 
arm for six weeks, the patient rapidly regained motion, and returned to 
full work two months after removal of the plaster. Complete motion was 
present about six months after operation. The patient has been followed 


VOL. xxir. NO. 2, APRIL 1040 



3S8 


D. M. BOSWOItTH 


for three years without any sign of recurrence. The second i 
resembled the first as to pathology and length of disability. T. 
has had no recurrence during the past year and a half. (See F. 

B. Laceration of the Bursal Floor 

This condition was encountered in all cases of complete ruptim 
tendon substance. In one instance, however, the laceration app 
discrete and unusual. In this case tiie bursal floor had been torn 
triangle with the anterior leg along the anterior border of thesuprasp. 
tus and the posterior leg along the top of the greater tuberosity. 1 
three-cornered defect had been scuffed backward and upward and ha 
attached in a riffled line like a freshly cut Thiersch skin graft lying on a 
razor. It was easily dissected free, replaced, and held with one suture at 
its apex. Complete and rapid recovery of function ensued, and no re- 
currence of symptoms has taken place within the last year. (See Figure 
17.) 

IV. EXOSTOSES 

.1. Sharp Exostosis at the Tendinous Attachment of the Greater Tuberosity 

Sharp exostosis at the tendinous attachment of the greater tuberosity, 
limiting motion by impingement against the acromion, has been repaired 
in one case. The lesion occurred following severe sudden hyperextension 
of the arm, and was associated with preceding symptoms of milcl bursitis. 
Pain, with limitation of abduction, plus roentgenographic demonstration 
of the lesion were diagnostic. When the bursa was opened, the floor was 
found to be intact over the exostosis. The periosteum was divided one 
inch below the lesion and carefully dissected upward with the bursal floor 
intact well onto the tendon. The exostosis was smoothly removed, and 
the periosteum and the bursal floor were replaced. Abduction was main- 
tained for six weeks in a cast and was gradually decreased for two weeks in 
a brace. The patient returned to work at a desk occupation one week 
later and rapidly regained 75 per cent, of motion in the shoulder, which 
is in excess of the motion present in the opposite arthritic, uninjured 
joint. (See Figure 19.) 

B. Rounded Exostosis on the Greater Tuberosity Associated with Tendon- 

Laceration 

The case with the rounded exostosis has already been reported as 
one of the cases of recent fibrillatcd laceration. (See Figures 18 and 26.) 

NEW TYPE OF OPERATION 

Because of the gross appearance of degeneration of lacerated tendon 
extremities, the extensiveness of tendon-insertion injuries, and the neees 
sity of repairing split-tendon defects of the short rotators of the shou er 
joint, it was found necessary to develop some method of mobilizing 1 
attachment of the supraspinatus and the infraspinatus tendons sufficien y 
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Fig. 31 

The deltoid, freed from the pectoralis major and its acromioclavicular attach- 
ment, is turned back and downward. The bursal roof is exposed. 

A: Skin incision. 


to allow their transplantation downward on the humerus. It was found 
that, following division of the anterior border of the supraspinatus tendon 
and the posterior border of the infraspinatus tendon from the rest of the 
short-rotator cuff, these two tendons could be easily retracted from one 
to one and one-half 
inches downward be- 
yond their usual posi- 
tion. Since these inci- 
sions left a wedge-shaped 
tendon, it was noted 
that on downward re- 

Fig. 32 

The bursal roof has been 
opened vertically, and the 
line of incision of the attach- 
ment of the supraspinatus 
and the infraspinatus ten- 
dons is indicated. The in- 
cisions at A and B extend 
upward along the anteiior 
and posterior borders of 
these tendons, fleeing them 
from the rest of the tendi- 
nous cuff and allowing their 
mobilization. 
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Fks- 33 

The tendon* of the *uprn*pintitu* and the infra*pinatus are freed from their 
insertion and the rest of the cuff, and are turned upward over the acromion. The 
line of tuberosity osteotomy is indicated. Note that the triangular shape of the 
tendons drawn into a narrowing defect maintains apposition of their margins with 
the bone defect and the previously divided borders of the cuff. 

A: Four mattress sutures through the free tendon end are placed from the under 
surface. The bone mass has been removed, creating a defect for transplantation 
of the tendons. Four holes have been drilled through the lower cortical margin. 
Note that the end holes are placed beyond the width of the defect, so that the pull 
on the tendon when fastened in place will flatten it out and cause a tight lateral 
coaptation of its margins with the sides of the osseous defect. 

traction the gap formed in the short-rotator cuff by the release afforded 
by the incisions was again filled by the wedge-shaped supraspinatus and 
infraspinatus tendons as they were retracted downward. It was also 
noted that downward retraction of these tendons for approximately one 
inch did not increase their tension on the muscles beyond that expected 
from normal muscle tone. Hence it only remained to cut a wedge- 
shaped area from the greater tuberosity of the same depth as the tendon 
substance and to fasten the tendons in place. This repair removes the 
distal portion of the tendons from the active mobile portion of the joint, 
together with any degenerative or other lesion localized in the distal inch 
of the tendon substance. The bursal floor, if previously lacerated, will 
have been replaced with that attached to the upper surface of the ie- 
tracted tendons. (See Figures 31, 32, 33, and 34.) This procedure has 
been carried out in eight cases since June 1938. The speed of recovery 
has been much greater than in the previous simple suture of the tendon 
end to the tuberosity. It is, of course, too recent a procedure to peinut 
the report of true end results. 
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Fig. 34 

The two pobteiioi matties-> hututes have been led thiough the eoitical dull holes 
fiom without inwaid, upwaid through the cancellous bone m the floor of the defect, 
and thence upward thiough the tendon, emerging on its superficial surface about 
three-fourths of an inch proximal to its free cut maigm. 

A: All four sutures have been passed as described and aie tied across the tendon 
in pairs. The tendon is drawn tightly into the defect longitudinally and is bound 
down by the method of sutuie in close apposition with the floor of the defect. Note 
that the buisal floor on the supeificial surface of the tendon has filled the defect 
caused by removal of the tuberosity area and that the distal inch or more of tendon 
has been removed from the actual mobile portion of the joint. The bursal loof 
remains intact ready for suture. 

CONCLUSIONS 

1. Thorough inspection of the shoulder joint and complete and satis- 
factory repair of any gross lesion demand wide exposure. The division 
of the deltoid fibers described leaves no permanent clinical defect. 

2. Lacerations of the supraspinatus and the infraspinatus tendons 
show no gross or microscopic evidence of repair or of fibrosis, but they do 
show progressive degenerative changes with associated fibrotic lesions 
in the subacromial bursa and about the subscapularis tendon. Old 
crescentic lesions are the result of “tear and wear” and not of “wear and 
tear”. 

3. Laceration of these tendons may be expected to cause progressive 
degeneration and increasing symptoms. 

4. A new subacromial-bursa formation may occur after complete 
obliteration following sharp dissection, replacement of the mobile elements 
at their highest functional point, and gradual lowering after healing. 
There is apparently a drawing-out of new bursal lining from the portion 
of the bursa remaining under the acromion process. 
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5. Calcified shadows in the short-rotator tendons may actually be 
osseous in formation and, therefore, impossible of removal by conservative 
means. 

6. Repair of complete avulsion of the short-rotator cuff is unsatis- 
factory, and primary shoulder fusion is indicated, especially when com- 
plete axillary-nerve lesion is present. 

7. Moderate delay of operative interference in suspected acute 
ruptures does not prejudice the final outcome, and is justifiable. 

S. Diagnosis of suspected short-rotator-tendon laceration has been 
exceptionally accurate, but the lesion itself may be hidden and its demon- 
stration may require more complete exploration than simple bursal 
incision. 
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THE CENTRAL BONE GRAFT IN JOINT ARTHRODESIS * 

BY R. NELSON HATT, M.D., SPRINGFIELD, MASSACHUSETTS 
From the Shriners’ Hospital, Springfield 


The desirability of some form of internal fixation Avhen major joints 
arc fused or arthrodesed has been expressed through the use of bone pegs, 
nails, mortising, etc. The method to be described was first used by the 
author in knee-joint fusion about eleven years ago, and we have continued 
to employ it for the following reasons: It affords immediate positive fixa- 
tion in the position of election, it expedites fusion, and the technicalities 
add but a few minutes to the average operating time for other types of 
arthrodeses. In over half of the cases there was clinically firm fusion at 
the end of two months and, with a few exceptions, clinically and roent- 
genographically solid fusion in all cases at the end of four months; while 
six to twelve months were required to obtain solid fusion by the other 
methods. 

The author makes no claim to originality in the use of a bone graft, 
but the technique to be described has not been recorded in the literature 
at his disposal. Key has presented a somewhat similar procedure in 
respect to the knee joint, and it is not at all improbable that many 
surgeons have conceived of the author’s method or a better one. 

OPERATIVE TECHNIQUE AS APPLIED TO THE KNEE JOINT 


The joint is opened by a linear incision (Fig. 1, A ) from above the 



A: Incision. 

B: Articular surfaces excised; graft removed. 

C: Bayonet osteotome forms tunnel for graft, transfixing fragments. 

D: Graft driven through tunnel with bone set. 

* Read at the Annual Meeting of the American Academy of Orthopaedic Surgeons, 
Memphis, Tennessee, on January 18, 1939. 
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Fig. 3 

Bayonet osteotome Used for making tunnel and bone set 
or dnvei used m placing giaft 


patella to the junction 
of the upper and mid- 
dle thirds of the tibia 
(Fisher incision elon- 
gated downward). 
The patella is dis- 
sected from the quad- 
riceps femoris above 
to prevent upward dis- 
placement, which often 
occurs when the mus- 
cle attachment re- 
mains. The articular 
surfaces of the joint 
are removed with a 
saw or an osteotome 
and are propeily fitted. 
The upper third of the 
tibia 1 crest is exposed; 
a transverse cut is 
made just below the 
level of the tubercle; 
and a graft, one and 


five-tenths by twelve centimeters, is removed with a motor saw or an 
osteotome (Fig. 1, B ). The tunneling osteotome is driven upward from 
the graft bed across the joint line well into the femur (Fig. 1, C). The 
alignment is checked, and necessary adjustments in position are made at 
this time. The instrument is then retracted, leaving a tunnel through 



Fig. 4-A 

S. B., aged nine years. Tubeiculosis of the left knee. Befoie opeiatio , 
July 8, 1931. 

THE JOURNAL OF BONE AND JOINT SURG 


THE CENTRAL BONE GRAFT IN JOINT ARTHRODESIS 


395 


which the graft is driven (Fig. 1, D). Two instruments — one for making 
the tunnel and the other for driving the graft — are more or less indis- 
pensable (Figs. 2 and 3). A little care is necessary in handling the graft, 
especially if it is thin from atrophy; we have had one case in which the 



Pig. 4-B 

S. B. After opeiation, January 8, 1932. 



I I 



Pig. 4-C 

S. B. Two months after operation, March 4, 1932. 
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Fig. 4-D 

S. B. Twelve months after operation, January 31, 1933. 



Fig. 4-E 

S. B. Two years after operation, January 31, 1934. Note the 1101 11111 
appearance of the epiphyseal disc. 
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Fig 

S B Right knee (normal), Octobei 
of the epiphyseal disc 


4-G 

1 , 193S Note the comparative closure 
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TABLIO I 


COMPARISON OK THE RESULTS OBTAINED BY THE U.SE OF THE CENTRAL BoNE 
Gkaft in Joint Arthrodesis with Those of the IIibus Type of Fusion 





Central Bone Graft 






Age at 

Age at Last 

Amount of 


Hospital 


Operation Date of 

Follow-Up 

Shortening 

Patient 

No. 

Diagnosis 

(Fears) Operation 

(Years) 

( Inches ) 

W. K. 

108G 

Tuberculosis 

13 July 1929 

20 

0.00 

A. R. 

1142 

Tuberculosis 

12 September 1929 

IS 

0.50 

W. C. 

390 

Tuberculosis 

6 November 1929 

14 

1 00 

J. C. 

17G6 

Tuberculosis 

S November 1931 

13 

0.50 

S. B. 

1642 

Tuberculosis 

9 December 1931 

IS 

0 00 

F. Me. 

Sll 

Tuberculosis 

7 February 1932 

15 

2.00 

C. G. 

2063 

Osteomyelitis 

14 September 1932 

IS 

1.25 

H. O. 

1061 

Tuberculosis 

8 January 1933 

14 

1.25 

P. I. 

2272 

Tuberculosis 

1 1 April 1933 

16 

2.50 

W. M. 

2310 

Tuberculosis 

S June 1933 

14 

0.50 




Average 


Average 




Age 


Shortening 




9 G 


0.95 


Hibbs Type of Fusion 


J. M. 

105 

Osteomyelitis 

R. M. 

493 

Tuberculosis 

E. A. 

298 

Tuberculosis 

E. O. 

542 

Tuberculosis 

S. E. 

573 

Tuberculosis 

J. B. 

599 

Tuberculosis 

J. S. 

63 1 

Tuberculosis 

E. R. 

903 

Tuberculosis 

F. Me. 

1045 

Osteomyelitis 

A. L. 

1541 

Tuberculosis 


13 

September 1925 

21 

7 

March 1927 

IS 

5 

August 1926 

15 

6 

June 1927 

17 

13 

July 1927 

22 

13 

August 1927 

16 

13 

October 1927 

21 

11 

October 1929 

16 

6 

October 1930 

13 

5 

July 1931 

11 


Average 

Age 

9.2 


2.00 

0.50 

0.25 

0.25 

1.00 

3.00 

0.75 

0.75 

0.00 

0.25 


Average 

Shortening 

0 SS 


graft fractured. The patella is then denuded and placed across t e 
joint; the wound is closed in layers; and plaster is applied from the toes 
to the groin. 

The plaster is changed and the sutures are removed at the end o 
eight weeks. To minimize epiphyseal slipping, the limb is protected by a 
brace for from three to four months in older children and foi t\\e\e 
months in the younger patients. Figures 4-A through 4-G show t e 
results in one case. 

COMMENT 

The first application of this method to juvenile cases was made 
the Shriners’ Hospital in March 1929. We were not ignorant o 
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disastrous effects on growth which follow damage to the epiphyseal disc, 
and this patient was observed for four months before three succeeding 
patients were operated upon. A two-year follow-up of these cases con- 
vinced us that penetration of the epiphyseal discs by a more or less cen- 
trally placed graft evidently did not materially disturb growth, but, of 
course, full confirmation could only result from observing a considerable 
group of cases through the entire growth period. 

In 1932, Phemister presented his work on operative arrestment of 
longitudinal growth of bone, and, since his roentgenograms showed 
definite changes in the epiphyseal disc at the end of thirty-eight days and 
complete closure at the end of forty-three months, it became apparent 
even at that time that the central graft would not result in a similar 
arrestment of growth. 

We offer in evidence the first ten cases of our series charted and 
checked against a similar number in which the Hibbs technique was used 
(Table I). Summarized briefly, the pertinent facts disclosed by com- 
parison are : 

1. The average age at operation was nine and four-tenths years. 

2. Tuberculosis was the operative indication in the majority of 
cases. 

3. The mean follow-up period was seven years. 

4. The average amount of shortening was approximately one inch 
in both groups. 

5. The age at operation apparently did not influence growth in this 
small series. 

6. Dissemination of disease along the graft tunnel, which might 
happen theoretically, has not occurred in any instance. 

Originally designed for the knee joint, the technique has been adapted 
to other major joints, and we are particularly happy over the results of 
its application to ankle-joint arthrodesis. 

OPERATIVE TECHNIQUE AS APPLIED TO THE ANKLE JOINT 

The chief surgical indication in this series was flail ankle, associated 
with weakness of the quadriceps femoris, in children between the age> 
of nine and fourteen years. 

A linear incision (Fig. 5, A) is made over the tibial crest fron :cir 
middle third to the neck of the talus. The bone is exposed subpuL-- 
teally; then the ankle joint is opened, and the capsule is freed anir— 
tracted. By means of a medium-sized curette with a rotary h- A- - 
motion, the articular surfaces of the talocrural joints are destroyei 
osteocartilaginous chips being left in situ. The graft is removed fr:c.-_- 
tibia (Fig. 5, B ) ; the tunnel through the tibial epiphysis and tie - 
of the talus is made (Fig. 5, C ) ; and the graft is inserted (Fig. 5. J 
in the case of the knee joint. 

In all of these cases the operation has been done since IK.': - - 

the growth record is incomplete, although the absence of derc'-u-- _ 
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growth disturbance in the cases in which the operation was performed on 
the knee joint may perhaps be taken as indicative that the procedure 



A I'm. .1 

.1: Incision. 

IS: Articular surface* clestioyed; giaft removed. 
C: Bayonet osteotome forms tunnel for graft. 
D: Graft diiven tlnough tunnel with bone set. 



Fig. O'A 


P. H., aged eleven yeais. Old infantile paralysis. Right ankle afte op 
tion, Febiuary 24, 193(5. 

joint surgery 
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will prove equally satisfactory in the ankle joint, where only one epiphy- 
seal disc is involved. There have been no failures of fusion. In all 
cases treated by this method, the ankles were clinically solid within two 
months (Figs. 6-A, 6-B, and 6-C). 

SUMMARY 

By means of the method of securing fixation in joint arthrodesis 
which has been described, position and alignment are ensured and osteo- 
synthesis is hastened. Growth arrestment does not occur from a graft 
passing through the epiphyseal plates at or near the central area. 

The author is indebted to his former Residents, Dr. D. J. Killoran and Dr. P. C. 
Carson, for their assistance in the preparation of this brief article. 


REFERENCES 

Hibbs, R. A.: An Operation for Stiffening the Knee-Joint. With Report of Cases from 
the Service of the New York Orthopaedic Hospital. Ann. Surg., LIII, 406, 1911. 
Key, J. A. : Arthrodesis of the Knee with a Large Central Autogenous Bone Peg. South- 
ern Med. J., XXX, 571, 1937. 

Phemister, D. B.: Operative Arrestment of Longitudinal Growth of Bones in the 
Treatment of Deformities. J. Bone and Joint Surg., XV, 1, Jan. 1933. 


OF BONE AND JOINT SURGES* 


the journal 



OSTEOSYNTHESIS PRECEDING EXTENSIVE 
BONE-GRAFTING 

BY WILLIAM J. STEWART, M.D., COLUMBIA, MISSOURI 

From the Department of Orthopaedic Surgery, University of Missouri, Columbia 

Occasionally, patients are encountered who have sustained extensive 
loss of bone as a result of tumors, infection, or previous operations. One 
of the difficulties experienced in replacing this lost bone by a large graft is 
in securing adequate immobilization of the fragments. There are a 
number of ways of obtaining immobilization, but, when the involved 
bone is the tibia, the production of an osteosynthesis with the fibula is a 
simple procedure, which effectively immobilizes the two tibial fragments 
and further aids in securing stability of the lower leg. 

This procedure was used in the following case in which sufficient 
time has elapsed to permit a reasonable estimate of the end result. 

CASE REPORT 

A six-year-old boy was admitted on July 17, 1936, with a defect in 
the mid-portion of the right tibia, resulting from old osteomyelitis and 
previous operation to cure the infection. The leg was angulated some- 
what, but the fibula was perfectly straight and somewhat larger than 
normal (Fig. 1). 

On July 20, 1936, an osteosynthesis of the two fragments of the 
tibia to the shaft of the fibula was performed, the grafts being placed 
inside the epiphyseal line, so as not to interfere with growth. The grafts 
united firmly (Fig. 2). 

On October 1, 1936, a massive bone graft was inserted in both frag- 
ments of the tibia in slots prepared to receive it. A plaster cast was 
applied, and no other fixation of the graft to the tibial fragments was used. 

Weight-bearing with crutches was started in January 1937 (Fig. 3), 
and crutches were gradually discarded. Full weight-bearing was begun 
on February 11, 1937. 

The child was next admitted in September 1939. Roentgenograms 
were taken at that time (Fig. 4). Because of shortening of the right 
leg, an epiphyseal arrest on the opposite leg was performed in order 
to equalize the length of the legs. 

A massive bone graft was inserted into the site of the defect in the 
tibia after an osteosynthesis of the two tibial fragments to the fibula had 
been performed. The graft remained in situ without any additional 
fixation, such as wires, pins, etc., and full weight-bearing was started 
approximately seven months after the first operation. 

The leg is perfectly solid, and growth has not been interfered with, 
since the operations were performed inside the epiphyseal lines in all 
instances. 
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THE KIXESIOLOGICAL LEVER IN RECONSTRUCTION 
OPERATIONS ON THE HIP* 


BY FRED H. ALBEE, M.D., F.A.C.S., F.I.C.S., NEW YORK, N. Y., 

AND VENICE, FLORIDA 

Although the author has applied the lcinesiological principle involved 
in restoration of the hip joint and active weight-bearing function for over 
twenty years in cases of non-union of the femoral neck, it was not until 
February 1939 that he published a paper 1 dealing primarily with the 
principle itself. 

The lcinesiological mechanism consists of a lever — femoral head, 
neck, and greater trochanter — with associated muscles pulling upon its 
distal end. These muscles are seven in number: the gluteus medius and 
minimus, the obturator externus and interims, the gemellus inferior and 
superior, and the piriformis. If the lever is shortened, or if the muscles 
are weakened, normal function is interrupted. The phenomenon of 
muscle control and the basis of all skeletal motion for any joint rest upon 
this same principle. 

There is only one other region where the element of the lever is so 
apparent, and that is at the olecranon process. In the instance of the 
elbow, however, only one muscle is involved. 

The likelihood of interference with any element of this coordinative 
action rests with the lever and not with the muscles. By the same token, 
the function of internal and external rotation is restored by the lengthen- 
ing or restoration of the lever. There is no more likelihood of interruption 
of muscle function in the hip than in any other region, but the proximity 
of the lever to the joint means that in any extensive involvement of the 
joint by disease, etc., the lever is likely to suffer. It should be borne in 
mind that in the lcinesiological mechanism of the hip abduction is at a 
marked disadvantage and is much more liable to interference or weaken- 
ing than any other motion, particularly since it is the only motion that 
involves weight-bearing. In the case of adduction, however, even ex- 
tensive involvement of the hip joint will not disturb the lever, because its 
make-up consists of long muscles originating from the central portion o 
the pelvis and inserted into the femur at a considerable distance below the 
hip joint itself. Therefore, adduction function is likely to be affected on y 
by the interference with muscle strength, such as results from infan- 
tile paralysis, etc. In short, at the same time that the abductors are 
worked against by weight-bearing, the adductors are favored by ie 
same influence. 

In this respect, the mechanics of the Albee reconstruction operation 
on the hip may be elucidated by a description of the mechanical action o 
the reconstructed hip lever. 

* Read in part at the Annual Meeting of the American Academy of Oithopaedi 
Surgeons, Memphis, Tennessee, on January 19, 1939. 
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la this operation, the insertions of 
the short trochanteric or abductor 
muscles are carefully left intact on the 
greater trochanter or distal end of the 
lever. As the approach to the hip does 
not interfere with their innervation, the 
ability to abduct, lost with the leverage 
action of the neck of the femur, is 
restored. 

The lever is immediately length- 
ened by the placement of the wedge*, 
and, when the leg comes to the mid-line, 
the outward excursion of the distal end 
of the lever causes the trochanteric 
muscles and the surrounding soft parts 
to become tense, and thus prevents 
dislocation. Likewise a mechanism is 
established for the favorable function of 
the muscles involved in weight-bearing 
and in abduction. In this way, the 
newly formed femoral head is held 
firmly in the acetabulum and is pre- 
vented from riding on the rim of the ace- 
tabulum or from shifting its location, — 
a postoperative condition which often 
causes bone absorption and pain. Con- 
sequently, a limp is diminished or over- 
come in direct relation to the weight- 


Qbductor lever. 



Fig. 1 

Drawing from a roentgenogram of 
the femur of an ox. Note that the 
kinesiological lever has been divided 
into six parts, of which two are on the 
inside of the weight-bearing line and 
four are on the outside. In the human 
femur, the lever has five parts, three of 
which are on the inside of the weight- 
bearing line and two are on the outside. 


bearing and abduction efficiency. 

One of the principal objectives of the Albee reconstruction operation is 
to provide a mechanism to reestablish weight-bearing and locomotive 
stability to as near the normal as possible. 

In considering the design of a reconstruction operation and its vir- 
tues, a study of the comparative anatomy of the upper end of the femur of 
the ox and of the horse is very suggestive and interesting in view of the 
high locomotive stability of these animals. 

In the human femur, the hip lever normally has five parts, — three on 
the inside of the weight-bearing axis of the femoral shaft and two on the 
outside. In the ox, one of the most stable of all animals, if the lever is 
divided into six parts, two are on the inside of the weight-bearing axis and 
four are on the outside of the axis (Fig. 1). 


* A rectangular or square graft of proper size may be obtained from the anterior 
upper portion of the outer table of the ilium. The ilium is a very satisfactory source of 
bone-graft material in most cases, except in non-union of the femoral neck, when the 
femoral head serves so well, or where the muscles are already weak and further damage to 
them is significant. In the latter instance, the anterior internal surface of the tibia at its 
upper portion is more desirable. 
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A well-known mechanical engineer, Mr. E. H. Hull, was engaged to 
determine the mechanical reasons for the high locomotive stability of 
these animals, as well as the relative values (from the same standpoint) of 
the various reconstruction operations. Mr. Hull industriously studied, 
from mechanical models, the features involved in the hip-joint stability of 
the ox, the horse, the rabbit, the cat, the pig, the mastodon, and the 
mammoth. 

He observed that, without altering the length of the kinesiological 
lever, the abduction and weight-bearing stability increased when the 
muscle insertions at the tip of the greater trochanter approached the level 
of the top of the femoral head, which is the fulcrum point of the lever. 
The lever substitution for the femoral neck is situated outside of the long 
axis of the femoral shaft, precisely as it is in the ox and in many other 
animals. The stability of the hip is not only restored, but active inward 
and outward rotation are reestablished as well. 

Mr. Hull estimated that the superior results (from the standpoint of 
stability) obtained in the Albee reconstruction operation, as compared 
with results of the Whitman and the Colonna methods, were apparently 
due solely to the mechanical superiority and the proportionately increased 
length of the kinesiological hip lever. Mr. Hull’s measurements and de- 
ductions were made from numerous roentgenograms from the publications 
of the various author-designers. 

In both the Whitman and the Colonna operations, the insertions of 
the muscles involved in abduction and in weight-bearing are on the side of 
the femoral shaft. This is particularly true in the Colonna operation, 
and, together with the complete destruction of the hip lever, takes 
away most of the stabilizing, weight-bearing, or rotary influence which the 
trochanteric muscles exert upon the limb under normal conditions. 

In a number of cases, a comparative study of the beneficial influence 
of restoring the length of the hip lever — when completely or partially 
destroyed from a variety of causes, or when lengthened beyond the noima , 
due to weakening of the muscles — has been very impressive. 

The variety of conditions to which this principle has been applies , 
and in which the results have been checked, has been great. There have 
been some cases of tuberculosis, or of other destructive lesions, with vary 
ing amounts of bone destruction and preservation of a worth-while iange 
of motion. In such cases, the kinesiological lever has been so shoitene 
that the limb persistently swings into fixed adduction with resultant piac 
tical shortening and faulty locomotion. The correction of this deformi y 
was formerly accomplished by the author — and, he believes, quite geneia y 
by his confreres, even at the present time — by an arthrodesis of the up 
joint. It was found that correction by Gant’s osteotomy, with t ie ob- 
jective of preserving motion, was sure to cause relapse, due to the ina ^ 
quacy of the abduction mechanism, as opposed to the intact ad uc 10^ 
mechanism. The author has found it possible to effect a permai ^ 
correction of the adduction deformity and to preserve the ful range 

surgery 
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A well-known mechanical engineer, Mr. E. H. Hull, was engaged to 
determine the mechanical reasons for the high locomotive stability of 
these animals, as well as the relative values (from the same standpoint) of 
the various reconstruction operations. Mr. Hull industriously studied, 
from mechanical models, the features involved in the hip-joint stability of 
the ox, the horse, the rabbit, the cat, the pig, the mastodon, and the 
mammoth. 

He observed that, without altering the length of the kinesiological 
lever, the abduction and weight-bearing stability increased when the 
muscle insertions at the tip of the greater trochanter approached the level 
of the top of the femoral head, which is the fulcrum point of the lever. 
The lever substitution for the femoral neck is situated outside of the long 
axis of the femoral shaft, precisely as it is in the ox and in many other 
animals. The stability of the hip is not only restored, but active inward 
and outward rotation are reestablished as well. 

Mr. Hull estimated that the superior results (from the standpoint of 
stability) obtained in the Albce reconstruction operation, as compared 
with results of the Whitman and the Colonna methods, were apparently 
due solely to the mechanical superiority and the proportionately increased 
length of the kinesiological hip lever. Mr. Hull’s measurements and de- 
ductions were made from numerous roentgenograms from the publications 


of the various author-designers. 

In both the Whitman and the Colonna operations, the insertions of 
the muscles involved in abduction and in weight-bearing are on the side of 
the femoral shaft. This is particularly true in the Colonna operation, 
and, together with the complete destruction of the hip lever, takes 
away most of the stabilizing, weight-bearing, or rotary influence which the 
trochanteric muscles exert upon the limb under normal conditions. 

In a number of cases, a comparative study of the beneficial influence 
of restoring the length of the hip lever — when completely or partially 
destroyed from a variety of causes, or when lengthened beyond the noima , 


due to weakening of the muscles — has been very impressive. 

The variety of conditions to which this principle has been applie , 
and in which the results have been checked, has been great. Theie hai e 
been some cases of tuberculosis, or of other destructive lesions, with vaiy 
ing amounts of bone destruction and preservation of a worth-while ian 0 e 
of motion. In such cases, the kinesiological lever has been so shortene 
that the limb persistently swings into fixed adduction with resultant P iac 
tical shortening and faulty locomotion. The correction of this defornu y 
was formerly accomplished by the author — and, he believes, quite geneia 
by his confreres, even at the present time — by an arthrodesis of t ie 1 
joint. It was found that correction by Gant’s osteotomy, with tie 
jective of preserving motion, was sure to cause relapse, due to t ini \ Q 
quacy of the abduction mechanism, as opposed to the intact a uc ^ 
mechanism. The author has found it possible to effect a perma ^ 
correction of the adduction deformity and to preserve the u i an 
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Roentgenogram showing marked congenital shortening Roentgenogram showing postoperative result in same case as in Fig. 2. The 
of the kinesiological lever with a pronounced bone block to bone block has been relieved, and the lever has been markedly lengthened by 
abduction at A. displacement of the gi eater trochanter outward. A rectangular graft from the 

outer table of the ilium of the same side has served to hold the trochanter in its 
outward position, as well as to fuse it to the upper portion of the femur. 
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1'IQ. 4 

elongation o f 1 1 e k hie s led oil fr> •!] il ° aS ? in fantile paralysis, demonstrating the 
takel from the the by a rectangular |raft 


motion by restoring functional muscle balance by the elongation of this 

I same leason, it has been found most beneficial to lengthen the 

,-2 ’ 6 ®? ecially shortened in congenital deformities such as disloca- 
te (Figs. ^ and 3), or following arthroplasty of the hip for restoring 
mo ion or in old cases of healed epiphysitis with complete loss of the 
emoral head and neck. In such instances, the restoration of this lever 
serves a double purpose: it not only restores the function of active ab- 
duction and weight-bearing, but it prevents the upper end of the femur, 
when placed at operation in the acetabulum, from dislocating. 

In seven of the author’s cases, dislocation had followed other types of 
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reconstruction and arthropiastic operations which had been performed for 
restoration of function previous to treatment by the author. In every 
case, relief was afforded and dislocation was prevented by the restoration 
of the lever. In cases where the abduction musculature is weakened, 
particularly from infantile paralysis, the lever is elongated beyond its 
normal anatomical length, in order to afford greater leverage advantage 
for the weakened muscles (Fig. 4). 

A very helpful application of this principle has been to those cases in 
which motion has been restored by operation when the kinesiological lever 
has been shortened by the lesion which produced the ankylosis, and added 
to by bone removal at the mobilizing operation. This secondary step may 
be done at the primary mobilizing operation, or at a later date when at- 
tempts at function have proved it necessary. 

Voluntary effort and cooperation on the part of the patient are very 
important in the development of motion and a useful joint after an arthro- 
piastic operation at the hip. Therefore, it would seem unnecessary to 
emphasize the importance of an early reestablishment of the kinesiological 
mechanism of active function. The increased efficiency of weight-bearing 
and of abduction following lengthening of the lever results in a much better 
gait, usually eliminating the positive Trendelenburg sign, which so many 
of these patients have. 

The choice between this operation and the bone-peg operation in 
non-union of the femoral neck is determined by the amount of neck ab- 
sorption of the fragments. In some borderline cases, the selection of the 
type of operation cannot be made until the neck and head of the femur 
have been exposed at operation. In many cases, roentgenograms have 
indicated the capital fragment to be of sufficient length to receive a bone 
peg, but, when exposed at operation, the fractured end has been found to 
be hollow, with a marked cup-shaped depression, and unsuited to receive a 
graft. The range of painless motion following the author's operation has 
been most satisfactory, and, in a large percentage of cases, 90 per cent, of 
normal motion has been restored. 

It should be stated, however, that the amount of motion is not the 
sole yardstick in determining the desirability of the operative results. 
Maximum stability with motion, including inward and outward rotation, 
weight-bearing, strength and endurance, as well as absence of pain, are all 
equally important, and are largely dependent on the successful restoration 
of the kinesiological mechanism. 

The following case is an excellent illustration of the application of the 
kinesiological principle. 

Miss H. H., aged thirty-two, was first seen by the author on July 11, 1924. She 
stated that she had suffered from ankylosis of both hips, apparently the result of suppura- 
tive arthritis. In 1917 an arthroplasty had been performed on the left hip, and in 1919, 
on the right hip. Excellent motion was obtained in both hips, but the result of the opera- 
tion on the right hip was a serious disappointment to the patient. She felt that she would 
much prefer the stiff hip that she had had prior to operation, because there was constant 
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danger of dislocation whenever the limb came to the mid-line. Moreover, the function 
of abduction and of active weight-bearing had been lost. 

The right hip, therefore, was operated upon by the author on July 14, 1924. The 
newly formed joint resulting from the previous arthroplasty was found to be an excellent 
false joint, with a well-formed acetabulum, containing clear fluid closely resembling 
synovia. The femoral portion of the hip consisted merely of the stump of the femoral 
neck. The kinesiological lever was restored on the outer side of the long axis of the femur 
by the author’s usual technique, but, instead of a massive graft, numerous small grafts 
were used to build up the lever. 

In May 1925, the patient sent roentgenograms showing complete union and success- 
ful construction of the desired lever. She wrote that the hip had not dislocated, and that 
she considered the result excellent. 

The summation of the whole matter is that this principle has been 
used with satisfaction in the following types of cases: 

1. Pseudarthrosis of the femoral neck with marked bone absorption, 
in 437 cases over a period of twenty-one years. 

2. Following restoration of motion from arthroplastic operations 
where this lever had been markedly shortened, in seventeen cases over a 
period of fifteen years. 

3. Old cases of epiphysitis with loss of femoral head and neck, in six 
cases. 

4. Congenital malformation in congenital dislocation, to prevent 
redislocation, etc., in three cases. In one of these cases, the operation 
served two purposes, because the shortening of the neck was so great that 
abduction was prevented by the bone block produced by the impingement 
of the tip of the greater trochanter against the side of the ilium. The 
displacement of the trochanter outward overcame this. 

5. Healed tuberculosis followed by worth-while motion, in two 
cases. 

6. Infantile paralysis where the abductor and rotator muscles had 
been weakened, in nine cases over a period of six years. In one of these 
cases, the bone graft slipped partially out of position, and the result was 
not completely successful. 

1. Albee, F. H. : Reconstruction of Top of Femur (Lever) or Its Elongation in Paral> tic 

Conditions. Am. J. Surg., XLIII, 41G, 1939. 
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Fig. 1 

Anteroposterior and lateral roentgenograms showing the fracture of the shaft of 
the humerus with ISO degrees of rotation of the lower humeral fragment both in re- 
lation to the upper fragment and to the radius and ulna. The medial epicondyle is 
opposite the lateral condyle. 


satisfactory alignment. The right upper extremity was immobilized in a plaster shoulder 
spica. 

Therapeutic doses of 20,000 units of tetanus antitoxin and 20,000 units of gas- 
bacillus antitoxin were administeied intramuscularly on the second postoperative day 

On the fourth day following operation, cultures from each wound revealed a light 
growth of staphylococcus aureus and bacillus welchii. However, there was no climca 
evidence, generally or locally, of such an infection at any time, and conservative treat- 
ment was followed. 

On the thirteenth day after operation, the shoulder spica was removed, and the 
wounds were found to be healed without infection. A long arm plaster cast was app Jt 
and was strapped securely to an aeroplane splint. 

Postoperative roentgenographic examination revealed good position of all ra = 
ments save for mild angulation (Fig. 2). 
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Six weeks after the injury the 
radial-nerve palsy had entirely dis- 
appeared, but theie was an ulnar- 
nerve palsy in the hand, as well as 
continued hypaesthesia in the dis- 
tribution of the median nerve in the 
hand. The function of the median 
and ulnar nerves gradually leturned 
and was normal eight months fol- 
lowing operation. 

The immobilization of the 
humerus was continued for six 
months. In spite of good apposi- 
tion of the fragments and quite 
complete immobilization, this frac- 
ture failed to unite. A further 
complication was the development 
of a draining sinus in the compound 
wound over the medial aspect of the 
upper arm. This sinus drained 
small amounts of purulent material 
intermittently for fourteen months 
postoperatively. 

At the fifth postoperative 
month, the forearm was found to be 
fixed in 20 degrees of supination, 
and the elbow was clinically anky- 
losed in 70 degrees of flexion. In 
spite of physiotherapy, fixation of 
these joints persisted. Later roent- 
genographic examination revealed 
evidence of cross union between the 
radius and the ulna and of bony 
ankylosis at the elbow joint, partic- 
ularly about the lateral side of the 
radiohumeral joint. 

After the sinus had remained 
healed for eight months, an open 
reduction of the non-union fracture 
of the humerus was performed. 

The fragment ends were sclerotic, and there was a definite pseudarthrosis between them. 
The sclerotic bone ends were removed, and the fragments were drilled. Reduction was 
maintained by stainless-steel-wire fixation between the fragments and by a massive 
tibial onlay graft fixed to each fragment by wire loops. 

There was no postoperative complication, the wound healing by primary intention. 
The humerus was immobilized in a plaster spica for four months after operation, when 
roentgenographic examination revealed solid bony union in excellent position and well- 
advanced incorporation of the bone graft (Fig. 3). The epiphyseal lines of the lower end 
of the humerus and the upper ends of the radius and the ulna had become obliterated. 
Eight months following the open reduction, examination revealed a normal shoulder, 
wrist, and hand. The appearance of the forearm and the elbow was as already de- 
scribed. The humeral fragments were solidly united without evidence of infection. 
There were three inches of shortening in the upper arm and one and one-half inches of 
shortening in the forearm. The patient was well satisfied with the result and had good 
function of the extremity. 



Fig. 2 

Postoperative lateial roentgenogram of the 
humerus and elbow joint demonstrating the re- 
duction and fixation of the lower humeral frag- 
ment. 
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Fig. 3 

Twenty-six months following the original injury and four months after open re- 
duction and bone-grafting. The humeral fractuie shows bony union, and the bone 
graft is well incorporated. The epiphyseal lines about the elbow aie obliterated, 
and there is a bony and fibrous ankylosis present in this joint. 


Outside of the multiple fractures and nerve involvement of the right 
upper extremity, the unusual feature of the case was the 180-degiee 
rotation of the lower humeral fragment, both in relation to the upper 
humeral fragment and to the radius and the ulna. The mechanism of the 
rotation at the elbow joint is difficult to explain. It was, apparently, an 
intracapsular rotation with maintenance of the medial epicondyle m a 
relatively normal position by its capsular attachments. Undoubtedly, 
the severe trauma acting upon this joint resulted in a solid bony an 
fibrous ankylosis and obliteration of the regional epiphyseal lines. 1 
non-union of the humeral fracture was probably due to the compounding, 
the marked damage to bone and soft tissues, the infection at the site o 
fracture, and incomplete immobilization offered by a long arm cast 
upon an aeroplane splint. The complete return of nerve supply to 1 
hand was fortunate. The result is entirely satisfactory except foi 1 
ankylosed elbow, for which arthroplasty will be considered later. 



SUBPERIOSTEAL GIANT-CELL TUMOR 

BY W. J. POTTS, M.D., OAK PARK, ILLINOIS 
From the IFcst Suburban Hospital, Oak Park 

This case of subperiosteal giant-cell tumor of the mandible is reported 
because the tumor is unusual in type and unique in its point of origin. 

T. J., male, aged six years, came under the author’s observation on June 21 10J7 
Approximately two weeks earlier the child’s mother had suddenly become aware of a 
rather marked swelling at the angle of the right jaw and below the ear. 13ecau.se one 
of the neighbor’s children had mumps, the patient’s mother made a similar diagnosis and 
treated the condition accordingly. The swelling failed to subside. The boy recalled 
that shortly before the appearance of the swelling he had been hit on the jaw with a 
baseball. He could not remember whether the swelling had followed immediately or 
within a few days. The past history was irrelevant. 

Physical Examination: The patient was a vigorous boy in seemingly good health 
The general physical examination revealed no variation from normal except that at the 
angle of the right mandible there was a smooth, round, hemispherical swelling, the size 
of a small orange (Fig. 1). It was slightly tender, very hard, and firmly attached to the 
underlying structures. The lobe of the ear was pushed outward slightly. The head was 
held inclined a little toward the left. No regional lymph glands were palpable. The 
tonsils appeared to be normal, and there was no caries of the teeth. 

Laboratory Examination: Examination of the urine was negative. Routine examina- 
tion of the blood showed no variation from normal. The Wassermann and Kahn tests 
were negative for syphilis. The sedimentation time was two and one-half hours. 

Roentgenographic Examination: The report of the roentgenographic examination by 
Dr. Frank Ronayne was as follows: 

“The anteroposterior roentgeno- 
gram shows .marked swelling of the 
soft parts of the right side of this 
patient’s jaw. There is a slight 
amount of bone destruction along 
the outer border of the right side of 
the mandible at the level of the 
uninterrupted second molar. The 
lateral roentgenogram [Fig. 2] shows 
an irregular, poorly circumscribed 
area of bone destruction along the 
inferior border of the mandible at 
the junction of the ramus and the 
body. Conclusion: This examina- 
tion reveals evidence of osteitis, 
osteomyelitis, or possibly a malig- 
nant bone tumor.” 

Biopsy: Because of the un- 
certainty of the diagnosis, a needle 
biopsy was performed. The skin 
over the tumor was infiltrated with 
novocain, and an 18-gauge needle 

was inserted. With a syringe, old . 

blood and some fresh blood were Photograph showing size and Iocat.on of tumor. 
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aspirated. The needle was twisted about a number of times in the hope of dislodging a 
fragment of tissue. From the material aspirated, Dr. Eugene Piette, pathologist, 
isolated a smali piece of tissue, which he stained with hematoxylin and eosin. Micro- 
scopic examination revealed a small nest of giant cells in a matrix of fibrous tissue. A 
tentative diagnosis of giant-cell tumor of the mandible was made. 

Operation: Under ether anaesthesia, an incision was made through the skin from the 
lobe of the ear along the curve of the mandible to the external maxillary notch. A def- 
inite fibrous capsule of bluish hue coveted the mass. The soft tissues were easily 
dissected from this capsule. The masseter-muscle fibers attached to the capsule were 
cut. The facial nerve was isolated and retracted upward. The carotid sheath was 
freed from the mass and zetracted posteiiorly. The tumor in situ resembled in shape a 
mushroom with a very short, thick stalk. It was easily lemoved from the mandible 
with a chisel. The surface of the bone fiom which the tumor was removed appeared 
normal. Nothing but fine pieces of giossly normal bone could be removed with a 
curette. The wound was closed without drainage and healed per primam. 

Result: For a few days there was diooping of the right lower lip. This disappeared 
spontaneously. The boy has lemained well and has shown no sign of recurrence two and 
a half years after the operation. 

Roentgenographic Examination of the Specimen: The roentgenograms (Fig. 3) showed 
a shell of bone covering all of the tumor except a small area at the base. Throughout 



Fig. 2 


Roentgenogram showing a small area of bone destruction 
at the angle of the jaw. 


the specimen there were 
i ri egular shadows suggest- 
ing bony stiiations. The 
absence of demonstrable 
bone in the earlier roent- 
genograms and its pres- 
ence in this specimen n ere 
easily accounted for by 
the two-week interval be- 
tween the examinations. 

Pathology: Gross ex- 
amination of the tumor 
(Fig. 4) showed a definite 
fibious capsule beneath 
which lay a thin sheet of 
bone, varying in thickness 
fiom baiely discernible 
fragments to two and 
three millimeters. The 
base — that is,' the point 
of attachment to the 
mandible — measuied three 
centimeteis in diameter, 
the tumor at its largest 
circumference measure 
five centimeteis in di- 
ameter. The surfaces 
made by cutting tie 
tumor in half showed 
masses of dark reddish- 

brown debris, interspersed 

with irregular areas o 
gray fibrous tissue. 
Throughout the entire 
tumor there were small 


THE JOURNAL OF BONE AND 


JOINT SURO*- KY 


SUBPERIOSTEAL GIANT-CELL TUMOR 419 



Fig. 3 

Roentgenogiams of lemoved tumor. 

areas of bone, which became denser towaid the peiiphery. The entiie mass was so 
friable that it was badly fragmented during cutting. 

Microscopic examination of the tissues stained w r ith hematoxylin and eosin and 
Mallory’s connective-tissue stain (Fig. 5) show' that the fibrous capsule was highly 
vascular. Beneath it there w'as iriegularly foimed adult bone. In one portion of the 
tumor there were large thin-walled vascular spaces, some of winch w 7 ere separated by 
only a narrow, thread-like wall. Throughout the tumor there were whorls of adult and 
embryonic connective tissue. Occasionally the fibrous tissue w r as homogeneous, re- 
sembling very slightly the architecture and structure of bone trabeculae. Disseminated 
in this tissue w’ere numerous multinucleated giant cells. Small irregular areas of bone 
trabeculae weie scatteied through all the sections examined 


COMMENT 

A careful review of the medical literature has revealed no previous 
report of subperiosteal giant-cell tumor of the skull or of the jaws. 

Geschickter and 
Copeland 1 have stated 
that giant-cell tumors arise 
only in bone which is 
preformed in cartilage. 

To support this view they 
have cited twenty-two 
cases of giant-cell tumor 
of the skull or of the jaws, 
all of which arose from 
those portions of bone 
which were preformed in 
cartilage. They have 
predicted that, since the 
periosteum has osteoclas- 
tic activities, any giant- 
cell tumor arising from 
bone preformed in mem- 



Fig. 4 

Gross specimen. 
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Fig. 5 

Photomicrograph taken from slide stained with 5^°“" seem 

stain. Irregular areas of bone, fibrous tissue, and giant cells 


brane should be subperiosteal. Then prediction is fu 
herewith reported. 

1. Geschickter, C. F„ and Copeland, M. M.: Tumors of Bone. 
The American Journal of Cancer, 1931. 
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UNUSUAL TARSAL INJURIES * 


A Report op Two Cases 

BY HOMER L. SKINNER, M.D., P.A.C.S., BALTIMORE, MARYLAND 
From the United States Marine Hospital, Baltimore 

In reviewing the literature, one finds the terminology of tarsal in- 
juries sometimes confusing. According to Milch, the term “subastraga- 
loid” should be reserved for those cases in which the astragalocalcaneal 
ligaments, as well as one or both of the mediotarsal ligaments, have 
been torn, but in which the tibiotarsal ligaments have remained intact. 
“Mediotarsal” should be applied only to those cases in which it can 
be demonstrated that both the calcaneocuboid and the astragalonavicular 
joints have been luxated, while the other tarsal and metatarsal joints 
bear their normal relationship to each other. Isolated dislocations 
should be considered as a separate type rather than as partial medio- 
tarsal dislocations. 

The exact mechanism in dislocations of the astragalus and in medio- 
tarsal injuries is rather vague. Since the astragalus is the key bone about 
which all important motions of the tarsus center, Milch feels that one can 
better understand the type of injury if the astragalus is considered the 
active force instead of regarding the forefoot as the prime factor. A 
review of the anatomy and physiology of the astragalus and a considera- 
tion of the position of the joint and the direction of force at the time of in- 
jury suggest a hypothetical mechanism. 

SYMPTOMS 

In mediotarsal dislocations the joint is shortened, swollen, and held 
in a fixed varus or valgus position. The head of the astragalus is promi- 
nent and tender. There is a depression in the area of the navicular. 
The usual history is that of a severe wrenching of the foot, following a fall 
from a moderate height. In dislocation of the astragalus the injury is 
usually severe and is the result of an external force, although Mitchell 
has reported a case due to the patient’s falling down three or four steps. 
In this case the heel of the patient’s shoe apparently caught on the step, 
causing marked plantar flexion, and the weight of her body forced the 
astragalus out anteriorly. The astragalus may be dislocated in any one of 
five positions: (1) medial; (2) lateral; (3) anterior; (4) posterior; and 
(5) rotary. 

REPORT OF CASES 

Case 1. H. W. S., aged thirty-six, a seaman, on December 22, 1936, fell from thirty- 
five to forty feet from a ladder into the water below. On the way down he struck his left 

* Approved for publication by The Surgeon General, United States Public Health 
Service, Washington, D. C., October 14, 1939. 
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ankle and foot on the side of a projecting piece of wood. He was treated in two hospitals 
previous to his admission to the United States Marine Hospital, Baltimore. 

His chief complaint was pain and inability to bear weight on the left foot and ankle. 
Examination of the left ankle showed the joint to be swollen and boggy, with a large ulcer 
on the lateral aspect and marked limitation of the astragalotibial joint. Roentgeno- 
graphic examination showed fracture of the os caleis, with partial dislocation of the 
astragalus and roughening of the astragalocalcaneal joint, also some roughening of the 
articulating surface of the tibia. 

After a period of observation and treatment to heal the ulcer, an operation was 
performed on May 12, 1937. In order to restore the astragalus to its normal position, it 
was necessary to free it from its attachments on all sides. Triple arthrodesis was also per- 
formed. The patient was last seen in the fall of 193S, at which time the result was good. 

Case 2. W. II., aged twenty-six, a seaman, on June 2S, 1936, fell about twelve feet, 
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landing on his right foot. 

He was heated in another 
hospital until his admis- 
sion to the United States 
Marine Hospital, Balti- 
moie, on February 9, 1937. 

He complained of 
swelling and stiffness of 
the right foot and pain 
when standing or walk- 
ing. Examination showed 
swelling of the right ankle 
and arch, with shortening 
of the joint, flattening of 
the longitudinal arch with 
atrophy of the muscles of 
the right leg, and limita- 
tion of doisal and plantar 
flexion with piactically en- 
tire loss of inversion and 
eversion. The patient 
was unable to move the 
second, thiid, fourth, and 
fifth digits of the right foot. On February 24, 1937, arthrodesis of the astragalonavicular 
and calcaneocuboid joints was performed. The patient returned to the Hospital on 
August 27, 1937, for a check-up examination. Roentgenograms at this time showed an 
exostosis on the plantar surface of the right cuboid. This was removed. Examination 
of the right foot showed shortening of the foot with satisfactory weight-bearing position 
and good union between the tarsal bones. 

DISCUSSION 

In the first case an astragalectomy might have been performed if we 
had not been familiar with the report of Conwell and Alldredge, in which 
they called attention to Sneed’s case in which he completely removed the 
astragalus and replaced it with an excellent result. There was no change 



Fig. 1-D 

Postoperative position of taisal bones. 



Fig. 2-A 

Case 2. W. H. Pieoperative position of tarsal bones. 
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due to any interfer- 
ence with the blood 
supply. In the au- 
thor’s case, in order to 
obtain any satisfac- 
tory reduction, it was 
necessary to dissect 
the astragalus com- 
pletely free on all 
sides. Due to the de- 
rangement of the as- 
tragalocalcaneal joint, 
it was thought advis- 
able to do a triple 
arthrodesis. A fusion of the tibio-astragalar joint was also considered, 
but finally it was decided that this could be done at a later date if neces- 
sary. Fortunately, the end result was good, — a painless joint and a 
satisfactory weight-bearing surface. This means a lot to a laborer, since 
Graham and Faulkner, in a review of astragalectomy cases, reported that 
in the cases with the best results the disability rate was 25 per cent. 

The treatment in mediotarsal dislocations, as in dislocation of the 
astragalus, is immediate reduction. Obviously, if this had been done it 
would have saved these patients pain, time, and expense. When such 
cases are seen later, it is impossible to do a closed reduction, due to the 
thickened fibrous tissue. In the cases reported arthrodesis of the involved 
joints appeared to be the treatment of choice and gave good results. 
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Fig. 2-B 

Postoperative position of tarsal bones. 
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TRAUMATIC SUBLUXATION OF THE LONG HEAD 
OF THE BICEPS BRACHII 

A Case Report 

BY HERMAN S. LIEBERMAN, M.D., NEW YORK, N. Y. 

Considering the frequency of shoulder involvements seen in ortho- 
paedic examinations, it is only rarely that a case of slipping or subluxation 
of the long head of the biceps tendon is diagnosed. The literature like- 
wise records relatively few cases; the most thorough and comprehensive 
reports on this condition are those of Edgar L. Gilcreest x > -• 3 and A. W. 
Meyer 4 * 5 > 6 > 7 . 

The following case presented some confusion in diagnosis prior to 
localization of symptoms, and complete relief was obtained by operative 
intervention. 

The patient, a colored male, aged thirty-five years, was first seen on March 10, 1936, 
with the complaint of pain and discoloration of the inner aspect of the right thigh, pain 
and swelling of the right knee, pain in the left side of the neck, upper back, and left shoul- 
der. These conditions followed injuries sustained the previous day while the patient was 
shoveling coal in a hopper, which became dislodged, causing him to fall through the 
center, a distance of from fifteen to twenty feet. The left foot and leg extended through 
a chute at the bottom, while the right knee was doubled upon itself. The coal continued 
flowing, burying the patient completely. After several minutes he was released, and 
experienced pain about the right knee and thigh. He continued working for several 
hours, but later in the day, because of increasing pain in the left side of the neck, left 
shoulder, and mid-back, he was sent home. The following day, because of persisting pain 
and disability, he sought medical aid. 

Examination of the left shoulder showed no gross changes. All motions of the 
shoulder were complete, but, upon abduction and external rotation, a snapping sound 
was audible, and an impact was palpable over the acromioclavicular area. This area was 
quite tender, and the patient experienced pain whenever the snap occurred, with indefi- 
nite localization about the acromioclavicular region. A tentative diagnosis of acromio- 
clavicular subluxation was made, and roentgenograms of this site were ordered, which 
were reported negative. The shoulder was immobilized by means of a Velpeau bandage 
for two weeks, during which time the patient received infra-red irradiation and dia- 
thermy to the shoulder. 

Examination following the removal of the Velpeau bandage yielded essentially the 
same findings as the previous examination, except that for the first time definite tender- 
ness was present along the course of the long head of the biceps tendon, with pain at this 
site when the snapping was produced. New roentgenograms of the shoulder in an ab- 
ducted position revealed nothing abnormal. 

In view of the findings then present and the negative roentgenographie report, the 
possibility of a slipping of the long head of the biceps tendon was considered. This 
diagnosis was further substantiated by the following test: 

With the arm at the side, the forearm in supination, and the elbow flexed to a right 
angle, the shoulder was abducted to about 90 degrees; at this position upon external 
rotation of the shoulder, a loud distinct snap was heard and an impact was palpable over 
the tendon of the long head of the biceps. When the elbow was extended to 180 degrees, 
with the forearm in marked pronation, and the same manoeuvre was repeated, no 


VOL. XXII. NO. 2, APRIL 1940 


425 



426 


H. S. LIEBERMAN 


snapping was produced and the patient 
experienced no pain. This test was re- 
peated on numerous occasions and was 
always found positive. 

The patient continued to receive 
physiotherapy, and partial immobiliza- 
tion was maintained for several months, 
without any improvement. Since no re- 
lief was obtained during this period of 
time, operative intervention was sug- 
gested, but was refused. 

The patient was not seen again until 
eight months later. During this time he 
had attempted his former occupation of 
shoveling coal, but, because of the pain in 
the shoulder and the snapping, he was 
transferred to lighter work. However, 
the pain and disability persisted, and the 
patient again sought relief. 

Examination of the shoulder at this 
time, twenty-eight months after the in- 
jury, showed essentially the same condi- 
tions as on the last discharge. 

Following another series of physio- 
therapy, with no relief, operation was 
again suggested. The patient was ad- 
mitted to the Hospital for Joint Diseases 
on November 2, 1937, and an arthrotomy 
was performed. 

Examination of the shoulder joint 
showed the portion of the biceps tendon 
which normally extends beyond the cap- 
sule lying within the sulcus, but the transverse humeral ligament was not present. On 
external rotation of the shoulder while in abduction, a weak snapping sensation was 
palpable between the acromioclavicular joint and the head of the humerus, although this 
snapping was not audible. The capsule was then incised, and the tendon of the long 
head of the biceps was seen to extend normally within the joint. The clicking appeared 
to be due to a slipping of this tendon as it entered the intertubercular sulcus. A com- 
plete examination of the shoulder failed to reveal any other pathology. A typical Nicola 
operation for recurrent dislocation of the shoulder was then performed. The wound w as 
closed in layers, and the shoulder was immobilized in a Velpeau bandage. 

The patient had an uneventful postoperative convalescence. The Velpeau bandage 
was removed three weeks following the operation, and the wound was found to have 
healed by primary union. Active and passive motions were then instituted, as nell as 
baking, massage, and sinusoidal stimulation to the muscles about the shoulder. In t"o 
months there was virtually a complete range of painless motion, and no evidence of snap 
ping had occurred since the operation. Physiotherapy was continued for several more 
months, because of some shoulder stiffness which the patient noted on arising in 
morning. 

The patient was last seen about one year following the operation. He stated t 
he had returned to his former occupation of shoveling coal, and had experience ~on^ 
fatigue of the shoulder only when working long hours, but at no time had the P ain a 
snapping occurred. 



Fig. 1 

Showing the direction of forces acting 
on the transverse humeral ligament at the 
time of the injury. 

With the shoulder in marked abduction 
and external rotation, there is produced 
an upward force A against the transverse 
humeral ligament by the tendon of the 
long head of the biceps, while a downward 
force B results from the falling coal upon 
the shoulder. These two opposite forces, 
causing a shearing action upon the 
transverse ligament C, resulted in its 
dissolution. 
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DISCUSSION 

Moyer 5 - 7 has demonstrated on numerous occasions the evidences of 
use destruction in the deeper tissues of the body, as well as evidences of 
subluxation of the bi- 
ceps tendon, due to 
attrition of the sur- 
rounding soft parts. 

Gilcreest 3 re- 
ported a number of 
cases of dislocation of 
the tendon of the long 
head of the biceps 
brachii, resulting from 
occupational strain. 

In considering the 
causative factors of 
this case, we may as- 
sume that, during the 
patient’s fall, two op- 
posite or shearing 
forces acted upon the 
shoulder, producing 
the tear of the trans- 
verse humeral liga- 
ment and the subsequent subluxation. One of these forces, acting down- 
ward, was the weight of the falling coal upon the shoulder, and an opposite 
or upward force was produced by the tendon of the long head of the biceps 
against the transverse humeral ligament, while the shoulder was abducted 
and externally rotated (Fig. 1). 

The impression obtained at the first examination of the patient and 
on several subsequent occasions was that the condition was due to an 
acromioclavicular subluxation, because of the localization of pain and the 
snapping sensation palpable at this site. Several roentgenograms were 
taken, which were negative, before this diagnosis was discarded. 

The analysis of the test which was used to verify the diagnosis is as 
follows: 

Subluxation of the tendon of the long head of the biceps brachii is 
most likely to occur over the lesser tuberosity, since it presents a smaller 
prominence than the greater tuberosity and also because of the direction of 
the muscles inserted into these tubercles. The supraspinatus in its at- 
tachment to the greater tuberosity presents a greater bar than does the 
subscapularis tendon in its insertion into the lesser tuberosity. 

Subluxation is more apt to occur when the shoulder is abducted and 
externally rotated than when it is in the position of abduction and internal 



The shoulder in abduction and internal rotation. The 
tendon of the biceps assumes an angulated course, thereby 
producing a mechanical resistance to its slipping. Further 
barriers are created by the size of the greater tuberosity as 
well as the directions of the muscle fibers of the supraspi- 
natus inserted at this site. Increased tension on the 
biceps tendon, by maintaining the elbow in complete ex- 
tension and the forearm in pronation, further serves to 
prevent subluxation. 
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rotation, because of the mechanical resistance offered by the tendon in its 
course over the humeral head prior to entering the bicipital groove, plus 
the prominence of the greater tuberosity and insertion of the supra- 
spinatus (Fig. 2). 

In abduction the tendon is in more or less of a straight line and is, 
therefore, less secure mechanically, and can easily be dislodged 
toward the lesser tuberosity when the shoulder is externally rotated. 
However, if the shoulder is abducted and externally rotated, with the 
elbow in complete extension and the forearm in pronation, subluxation 
will not occur, since the tension produced on the biceps tendon is suffi- 
ciently great to prevent its displacement. 

It should be noted that at the time of operation the snapping sensa- 
tion was not audible, but was weakly palpable; also that slight slipping of 
the tendon occurred. This at first caused considerable consternation, 
until it was realized that there was insufficient tension of the tendon to 
produce complete subluxation, because of the relaxation resulting from 
the anaesthetic. 

CONCLUSIONS 

The tendon of the long head of the biceps brachii is anchored within 
the intertubercular sulcus by the strong capsular attachments bridging 
the proximal portion of the sulcus and by the retinaculum farther distally. 
These tissues, due to repeated use, may become weakened and, under 
proper mechanical forces, may tear or stretch, thereby allowing the tendon 
to slip out of its groove. 

Attrition need not, of necessity, be present, since sufficient mechanical 
forces acting in proper directions may also produce an acute rupture of the 
anchoring tissues and allow subluxation to take place. 
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LATE RUPTURE OF EXTENSOR POLLICIS LOXGUS TENDON 
FOLLOWING COLLES’ FRACTURE 

BV A. T. KAVEDAR, M.D., SPRINGFIELD, ILLINOIS, AND 
C. L. MITCHELL, M.D., DETROIT, MICHIGAN 

From the Department of Orthopaedic Surgery, Henry Ford Hospital, Detroit 

Seventy cases in which a so-called “spontaneous” or late rupture of 
the extensor pollicis longus tendon occurred, following a fracture of the 
lower extremity of the radius, have been found in the literature. We 
are adding the following case, making a total of seventy-one cases re- 
ported. 

CASE REPORT 

A female, aged forty-four, a housewife, fractured the left wrist by a fall on the left 
hand on December 30, 193S. Examination showed a typical “dinner-fork” deformity 
of the left wrist, normal sensation to pin prick, and normal movements of all fingers. 
Roentgenograms revealed an impacted Colles’ fracture and also a fracture of the left 
styloid process of the ulna. On the same day, under nitrous-oxide-gas anaesthesia, the 
fracture was first disimpacted by increasing the deformity and then reduced by placing 
the hand in flexion and ulnar deviation. Fixation was by means of anterior and posterior 
molded plaster splints, and progress roentgenograms showed the reduction to be satis- 
factory. 

On January 19, 1939, twenty days after the fracture, while in bed the patient felt 
a sharp “sting” on the dorsum of the wrist, and during the following day she noticed 
that she was unable to extend the thumb when reaching for an octave in playing the 
piano. 

On February 6, 1939, upon removal of the plaster splints, examination showed that 
sensation to pin prick was intact over the thumb and dorsum of the hand and that faradic 
stimulation of the extensor pollicis longus muscle produced no extension of the thumb. 
Neither the distal phalanx nor the thumb could be extended voluntarily. We were unable 
to palpate the tendon at the dorsal boundary of the anatomical snuff-box. 

On February 24, 1939, an operation was performed to repair a late rupture of the 
extensor pollicis longus tendon following a Colles’ fracture. Under local anaesthesia 
(2-per-cent, novocain), a skin incision, three inches long, was made on the dorsum of the 
wrist. The compartment of the extensor pollicis longus tendon was opened. The distal 
end of the tendon was found slightly frayed and adherent to the groove medial to Lister’s 
tubercle. A gap of two inches was present between the tendon ends. The distal end 
was lengthened to fill the gap and united to the proximal end with interrupted silk sutures. 
The patient was able to extend the thumb at the conclusion of the operation. An 
aluminum splint held the thumb in abduction and extension. Biopsy of the frayed 
tendon end showed chronic inflammatory reaction with hemorrhagic extravasation. 
The patient was discharged from the Hospital the next day. 

On February 28, 1939, half of the skin sutures were removed, and it was found that 
the patient was able to extend the thumb actively. She was advised to increase active 
motion of the thumb slowly. On March 7, 1939, the wound was healed, but the patient 
was unable to extend the thumb. Reoperation was, therefore, advised. 

The second operation was performed under local anaesthesia on March 20, 1939. 
The incision was made along the old scar. No break in the tendon was demonstrated, 
but it was found to be firmly bound down and inseparable from the scar tissue on the 
dorsum of the wrist. Excision of this scar tissue resulted in a gap of two and one-half 
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inches between the tendon ends. Prom, the right leg a full-thickness graft of the peroneus 
longus tendon, with the tendon sheath intact, was taken and united to the two ends of the 



Fig. I 

Roentgenograms before reduction, taken on December 30, 1938, showing an im- 
pacted Colies’ fracture of the left wrist and also a fracture of the styloid process of 
the ulna. 



Fig. 2 

Progress roentgenograms, taken on January 30, 1939, showing satisfactory reduc 
tion and healing. 
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extensor pollicis longus tendon by interrupted black-silk mattress sutures. The tendon 
sheath was stretehed over the junctions, and then subcutaneous fat was sutured around 
both. The pcroncus longus tendon was sutured to the tendon of the peroneus brevis. 
An aluminum splint held the thumb in abduction and extension. The patient left the 
Hospital on March 25, 1939. 



Fig. 3 

Photographs of left hand, taken on February 24, 1939, showing the inability to 
extend the thumb before operation. 



Fig. 4 

Photographs of left hand, taken on May 26, 1939, showing the ability to extend the 
thumb nine and one-half weeks after the final operation. 
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The patient was able to extend the thumb satisfactorily, and the brace was gradually 
removed, beginning on April 21, 1939. She was seen on May 26, 1939, and progress 
photographs were taken. At that time the patient could obtain full extension of the 
thumb only when she placed the wrist in full ulnar abduction. This was due to loss of 
the obliquity of the tendon on the dorsum of the wrist. 


ETIOLOGY AND PATHOLOGY 


Sufficient information was present in fifty of the seventy cases found 
in the literature to permit the compilation of statistical data. It was 
found that of the fifty patients twenty (40 per cent.) were males and 
thirty (60 per cent.) were females. Just why the rupture occurs more 
frequently in the female than in the male is difficult to explain. Lipshutz 
has stated that the greater incidence of injury to this tendon in women 
may have its basis in a more frail structure of the vessel walls; and, fur- 
thermore, that the female skeleton in general is characterized by the 
smaller development of processes and ridges for muscular and ligamentous 
attachments, offering less protection to the tendon and its blood 
supply. 

An analysis of the fifty cases shows that the greatest incidence of 
tendon ruptures is found between the ages of twenty-one and forty years. 
This may be due to the fact that the blood supply to the tendon decreases 
after the age of twenty-five (Weigelclt) and also because of the increased 
frequency with which Colies’ fractures occur during the most active years 
of life. 

One would expect to find late ruptures of the tendon more often than 
the reports would indicate, because of the great number of Colies’ frac- 
tures and the intimate relationship between the extensor pollicis longus 
and the end of the radius. However, the studies of various authors 
(Porsch, Oppolzer, and Horwitz) have revealed that the condition occuis 


approximately once in 270 cases. 

The average latent period between the time of the fracture and the 
occurrence of the tendon rupture is six weeks. The longest time interval 
was ten years in a case reported by Coenen. The shortest interval was 
one week in a case described by Lapeyre ; and Strpm has reported the only 
case in the literature in which an incomplete tendon rupture occur ie 
immediately after the fracture. 

Trauma at the time of the Colies’ fracture is the predisposing cause o 
the rupture. The tendon may be partially severed by a bone fragment, 
but, most likely, the blood supply of the tendon is interfered with y 
direct injury to the vessels, by pressure from hemorrhage, or, later, y 
scar-tissue formation. Explanation of the mechanism of rupture onji 
vascular basis is given support by the fact that in from 5 to 8 pei cent, 
all cadavera there is a hypogenesis of the blood vessels to this ten or 
(Lipshutz). This consists of smaller-calibered blood vessels an a 
crease in the number of their branches. . , , en 

The exciting cause of the so-called “spontaneous” rupture is a su 
flexion or extension of the thumb. The rupture has occurred win e p a 
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ing tho piano, throwing a ball, washing dishes, swimming, turning a key, 
placing the hand in a pocket for an object, or putting on a glove. 

At operation the tendon is found to be frayed and at times attached 
to the periosteum by fibrous strands. Sometimes only one of the two 
ends is attached. In our case the proximal end was attached. The 
presence of hydrops or “jelly-like” matter was reported by Horwitz, who 
believed a nutritional change had taken place in the tendon. Simon, in 
1931, was the first to report the presence of necrosis accompanied by asep- 
tic pus. Biopsy in our case revealed chronic inflammatory changes in the 
frayed tendon end with evidence of old hemorrhage. 

SYMPTOMS AND DIAGNOSIS 

Although in the majority of cases the patients have no pain prior to 
the rupture following a Colies’ fracture, there are some patients who com- 
plain of pain over the dorsum of the wrist for as long as ten days preceding 
the tendon rupture. Following a trivial violence about six weeks after 
the fracture, the patient suddenly experiences a sharp pain or “snap” on 
the dorsum of the wrist and thereafter is unable to extend the thumb. 

Examination reveals that the patient is unable to extend the distal 
phalanx of the thumb; also that the tendon of the extensor pollicis longus 
cannot be felt on the dorsal boundary of the anatomical snuff-box. There 
are no sensory disturbances of the thumb or hand, and faradic stimulation 
of the extensor pollicis longus muscle does not extend the thumb. Droop- 
ing of the terminal phalanx may be inconspicuous in the cases where the 
distal tendon end has acquired a stout adhesion to the lower end of the 
radial groove (Platt). 

Kleinschmidt states that clinically a friction rub can be heard when 
the extensor pollicis longus tendon is moved after a fresh fracture, and this 
is due to a tear in the tendon sheath. If this were heard after loss of ex- 
tension of the thumb, it would be due to the rubbing of the frayed proxi- 
mal end of the tendon in the radial groove and would be pathognomonic 
of late rupture of the tendon. DePlanque reported a case of late rupture 
of the extensor pollicis longus tendon, not complicated by a fracture of the 
radius, in which he could feel crepitation along the radial groove when the 
patient contracted the extensor pollicis longus muscle. 

PROGNOSIS AND TREATMENT 

The prognosis is good in operative cases. In almost every reported 
case in which the tendon was repaired a satisfactory result was obtained. 
Without surgery, recovery of useful function of the thumb is not to be 
hoped for. 

The ideal treatment is an end-to-end union of the two severed stumps. 
If the proximal end of the tendon has retracted under the dorsal carpal 
ligament, it is necessary to open the tendon compartment just medial to 
Lister’s tubercle. The tendon is not replaced in its groove, for closure of 
the compartment is then not practicable. Platt, however, attempts to 
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preserve the oblique course of the tendon by passing it through a fascial 
pulley, thus holding the tendon near its original compartment on the 
dorsum of the radius. If this is not done, loss of the angulation of the 
tendon at any time after the operation would be synonymous with a 
lengthening of the tendon, and the power of full extension of the distal 
phalanx would be lost. We attempted to accomplish this by suturing the 
subcutaneous fat about the tendon to preserve its obliquity, but this was 
unsuccessful, for our end result shows that the patient must place the 
hand in full ulnar abduction in order to obtain complete extension of the 
thumb. She can, however, extend the distal phalanx with the hand in a 
neutral position. 

When the proximal end of the tendon has not been found, the distal 
end has been attached to the abductor pollicis longus, to the extensor 
pollicis brevis, to the extensor indicis proprius, or to the extensor carpi 
radialis longus. Even though this requires reeducation of the muscles, 
satisfactory results have been obtained. 

When a gap exists between the tendon ends, lengthening of the ten- 
don or the insertion of a graft is required to unite the two ends. In our 
case we first lengthened the distal tendon end to fill a deficiency of two 
inches. This was done first by tying off the distal stump and then by 
splitting the tendon distal to the tied portion and cutting and unfolding 
half of the split tendon. This gave a very satisfactory immediate result, 
but we did not cover the tendon with fat or fascia, and, within about ten 
days, adhesions formed between the tendon and the dorsum of the wrist, 
so that the operation was futile. At the second operation we used a free 
graft from the peroneus longus tendon. 

Yon Stapelmohr used the abductor pollicis longus tendon as a free 
transplant to close a five-centimeter defect. He formed a new tendon 
sheath from fascia lata. For a free tendon graft Platt used the extensoi 
digitorum longus of the foot; Boyes, the palmaris longus. Pollosson, in 
1932, reported an unusual case in which a tendon graft from a person 
who had just died had been successfully used. 
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IRREDUCIBLE BUTTONHOLE DISLOCATIONS 
OF THE FINGERS 
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Dislocations of the phalanges of the fingers are exceedingly common 
and can usually be reduced by simple traction applied through the tei 
minal phalanx. This manoeuvre is usually performed without anaesthe- 
sia and is often carried out by the amateur bone-setters who are to be 
found on most baseball or football fields. Similar treatment is carried out 
in hospital accident wards, and the results are usually so satisfactoiy that 
no post-reduction roentgenograms are taken. The finger is merely im- 
mobilized on an anterior tongue-depressor splint, and the patient is a - 
vised to return in a week or ten days. Clinically, it is occasionally c 1 
cult to determine whether the reduction has been complete. Even t iou 0 1 
the bones are directly subcutaneous, the oedema and accompanying ten 
derness mask the true state of affairs unless the examination is veiy care u 
and painstaking. Occasionally the simple manoeuvre described a o\e 
fails to reduce the dislocation, and, unless the condition is prompt y 10C< ^ 
nized and corrected, there will be almost complete loss of motion a 


involved joint. 

Case 1. J. B., male, aged forty-two, injured the left ring finger by 
against an object. A palmar dislocation of the middle phalanx was lecogni 
emergency ward of one of the City’s largest institutions, and reduction '' as a 3 , 0 f 

traction. The finger was immobilized on an anterior splint with a sma P‘® Sbl gj lgel 

felt over the dorsal aspect of the distal interphalangeal joint. Ten ays a e j ne gu- 
was seen by one of the authors, who thought that the amount of t nc veiling ^ 
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phalangeal joint ten days after attempted reduction. 


the journal of bone and joint surgerv 


436 




IRREDUCIBLE BUTTONHOLE DISLOCATIONS OF THE FINGERS 437 


lateral aspect of the joint, 
and the capsule was found 
as a redundant fold be- 
tween the bones. This 
was severed longitudinally , 
and reduction was ob- 
tained at once. The cap- 
sule was reefed by sutures, 
maintaining the 1 educ- 
tion, and the finger was 
splinted in flexion (I'ig. 2). 

When this patient 
was examined eighteen 
months after the opera- 
tion, there was distinct 
thickening of the inter- 
phalangeal joint, and a 
bony swelling could be palpated on the dorsal aspect of the middle phalanx. There was 
less than 5 degrees of active motion at the distal interphalangeal joint, but passively there 
was about 25 degrees of motion from a straight line. This is about 40 per cent, of the nor- 
mal range of motion that exists at this joint. Roentgenographic examination revealed 
osteo-arthritis of the distal interphalangeal joint and the area of subperiosteal calcification 
on the dorsal aspect of the middle phalanx that had been noted on clinical examination. 

While the result in this case is moderately satisfactory, too long a 
time was permitted to elapse between the dislocation and the operative 
reduction. Also too many traumatizing attempts at closed reduction had 
been made. If one careful and painstaking attempt at closed reduction 
is unsuccessful, open operation should be resorted to without further 
traumatizing efforts. 

If the dislocation is not recognized until three or more weeks have 
elapsed, the prognosis for a movable joint is not good, even if the surgeon 
is successful in reducing the dislocation by open operation. The amount 
of fibrosis and scarring necessitates such extensive dissection to free the 
bone ends that fibrous or bony ankylosis will usually occur. It is true 
that the bony protuberance, due to the dislocation, will be removed and 
the pain will be less, but too much motion should not be expected. This 
is well demonstrated 
in the following case. 

Case 2. J. Me., 
male, aged twenty-seven, 
suffered a palmar disloca- 
tion of the proximal pha- 
lanx of the right ring 
finger. An attempt at 
closed reduction was 
made, and the finger was 
immobilized on an an- 
terior tongue-depressor 
splint for two weeks. 

Six weeks had elapsed Case 2 Bony ankylosis following extensive dissection 
before the patient was to reduce a six-weeks-old dislocation. 
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and painstaking. Occasionally the simple manoeuvre described aim 
fails to reduce the dislocation, and, unless the condition is promp y i 
nizecl and corrected, there will be almost complete loss of mo ion c 


involved joint. . . 
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lateral aspect of the joint, 
ami the capsule was found 
as a redundant fold be- 
tween t ho bones. This 
was severed longitudinally, 
and reduction was ob- 
tained at once. The cap- 
sule was reefed by sutures, 
maintaining the reduc- 
tion, and the finger was 
splinted in flexion (Fig. 2). 

When this patient 
was examined eighteen 
months after the opera- 
tion, there was distinct 
thickening of the inter- 
phalangeal joint, and a 
bony swelling could be palpated on the dorsal aspect of the middle phalanx. There was 
less than 5 degrees of active motion at the distal intcrphalangeal joint, but passively there 
was about 25 degrees of motion from a straight line. This is about 40 per cent, of the nor- 
mal range of motion that exists at this joint. Roentgenographic examination revealed 
osteo-arthritis of the distal intcrphalangeal joint and the area of subperiosteal calcification 
on the dorsal aspect of the middle phalanx that had been noted on clinical examination. 

While the result in this case is moderately satisfactory, too long a 
time was permitted to elapse between the dislocation and the operative 
reduction. Also too many traumatizing attempts at closed reduction had 
been made. If one careful and painstaking attempt at closed reduction 
is unsuccessful, open operation should be resorted to without further 
traumatizing efforts. 

If the dislocation is not recognized until three or more weeks have 
elapsed, the prognosis for a movable joint is not good, even if the surgeon 
is successful in redlining the dislocation by open operation. The amount 
of fibrosis and scarring necessitates such extensive dissection to free the 
bone ends that fibrous or bony ankylosis will usually occur. It is true 
that the bony protuberance, due to the dislocation, will be removed and 
the pain will be less, but too much motion should not be expected. This 
is well demonstrated 
in the following case. 

Case 2. J. Me., 
male, aged twenty-seven, 
suffered a palmar disloca- 
tion of the proximal pha- 
lanx of the right ring 
finger. An attempt at 
closed reduction was 
made, and the finger was 
immobilized on an an- 

terior tongue-depressor 
splint for two weeks. 

Six weeks had elapsed Case 2. Bony ankylosis following extensive dissection 

before the patient was to reduce a six-weeks-old dislocation. 



Fig. 3 



Fig. 2 


Case I. Reduction after open operation. 
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Case 3. Dislocation before at- 
tempted closed reduction. 


Case 3. Roentgenogram taken after 
t\yo weeks of splinting, showing the 
dislocation still present. 


seen y one of the authors, who recognized the unreduced dislocation. Open operation 
was performed, and, after much dissection of scar tissue, the dislocation was reduced and 
ie c y an anter ior splint in the flexed position. At the end of two weeks the splint was 
lemoved for active and passive motion, and was reapplied. In spite of careful physio- 
therapy, carried out by the surgeon, bony ankylosis occurred (Fig. 3). 

It is well to explain the situation to the patient whose dislocation is 
recognized three or four weeks after the injury. Operation is advisable 
foi cosmetic reasons and to avoid the pain of a projecting bony prom- 
inence. Also a certain amount of motion may be obtained. However, 
the likelihood of a stiff joint should be carefully explained to the patient. 

Case 3. E. G., male, aged thirty-nine, suffered a fracture-dislocation at the prox- 
imal interphalangeal joint of the right ring finger. The usual anterior displacement of 
the proximal phalanx had occurred (Fig. 4). An attempt at reduction was made by his 
physician, and an anterior splint was applied. No check-up roentgenogram was taken. 
Roentgenographie examination (Fig. 5) two weeks later revealed that the dislocation was 
still present. When the prognosis following operation was explained to the patient, he 
lefused surgery and at present has a stiff, painful joint. 

If the condition is promptly recognized and corrected by operation 
after one closed attempt has been unsuccessful, the results are usually 
excellent. 


Case 4. E. S., male, aged twenty-four, suffered a compound dislocation at the 
distal interphalangeal joint of the right ring finger while playing baseball. The usual 
palmar displacement of the middle phalanx was present. An attempt at closed reduction 
under block anaesthesia was unsuccessfully made. Through the dorsolateral wound, 
" inch was carefully debrided, the opening in the dorsal extensor apparatus was widened, 
and through this the buttonhole in the anterior capsule was split with scissors, and the 
dislocation was easily reduced by traction. The finger was immobilized in an anterioi 
splint. 1 his patient refused to return to the follow-up clinic, but sent a note stating that 
he had normal motion and no pain and did not have time to come to the clinic. 

In children and adolescents the situation is further complicated by 
the epiphysis which exists at the proximal end of each phalanx. If c ^ s " 
location occurs, the epiphysis may remain with the proximal phalanx, 
while the diaphysis of the distal phalanx is dorsally displaced. 

Case 5. H. K., female, aged nine, caught the left little finger in a ciothes hanger 
and suffered a compound dislocation at the distal interphalangeal joint. Ihe epip 0 ^= 
of the distal phalanx remained with the middle phalanx, which was displaced anterior } 
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Fig. 0 Fig. 7 

Case 5. The separation in this dis- Case 5. The epiphyseal line is still 
location occurred at the epiphyseal line. open at the fracture site. 


(Fig. 6). The family physician removed the 
the fingernail under ether anaesthesia, noted 
the protruding end of the diaphysis of the 
distal phalanx, and referred the patient to 
one of us. 

Under ether anaesthesia the wound was 
debrided, and an unsuccessful attempt made 
to reduce the dislocation by traction. It was 
necessary to open the buttonhole tear in the 
anterior expansion of the capsule through 
which the middle phalanx was protruding 
before reduction could be obtained. The 
finger was immobilized on an anterior curved 
splint for three weeks. 

The patient made an uneventful recovery, 
and, within two months of the injury, normal motion was present in the involved joint. 
A recent roentgenogram (Fig. 7), twenty months after the injury, reveals that some 
growth has occurred at the once displaced epiphysis. Clinically, there is no limitation 
of motion, and the patient has had no pain. 



Case 6. The epiphysis remained in 
place during the dislocation. 


On the other hand, the epiphysis may remain with the distal frag- 
ment, as in the following case (Fig. 8). 

Case 6 *. B. N., male, aged twelve. This dislocation was reduced by open opera- 
tion ten days after the accident. Six weeks after operation the range of motion was 
about 50 per cent, of normal and was increasing daily. 


The anatomy of the region 6 accounts for the difficulty that is occa- 
sionally encountered in reducing the palmar dislocation of the middle or 
proximal phalanges. The distal end of the more proximal phalanx is 
forced through a buttonhole tear in the glenoid ligament, which is really 
a thickened portion of the anterior capsule of the joint. The buttonhole 
tightly hugs the narrow portion of the phalanx immediately behind the 
head and prevents closed reduction. Occasionally a fold of the dorsal 
extensor aponeurosis also becomes caught between the bone ends and 
prevents reduction. In one case the flexor digitorum profundus tendon 

* Case presented through the courtesy of Dr. J. C. McCauley. 
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had somehow become caught between the dislocated bones and prevented 
successful closed reduction of the displacement. If the dorsal aponeurotic 
fold is not removed from between the bone ends, the dislocation can be 
almost, but not completely, reduced and will recur as soon as the powerful 
traction of the reducing force is removed. 

Cases of irreducible phalangeal dislocations have been described by 
several French and British observers. -• 7 ~ 8 The most complete 

description of the subject was written by Farabeuf 3 , the celebrated French 
surgeon, who recognized and described in detail the anatomy and opera- 
tive treatment of dislocations at the metacarpophalangeal joint of the 
thumb. He observed clinically and in dissections on 100 cadavera that 
the metacarpal head is forced through a buttonhole tear in the glenoid 
ligament (anterior portion of the capsule) and between the two heads of 
the flexor pollicis brevis muscle. He classified the dislocations as com- 
plete and incomplete. In incomplete dislocations the glenoid ligament is 
still in contact with the posterior part of the articular head, which has not 
entirely passed through the rent in the anterior portion of the capsule. 
Farabeuf described a method of closed manipulation to reduce the dislo- 
cation: The metacarpal bone is flexed into the palm of the hand to relax 
the short flexor, and the first phalanx is then markedly hyperextended and 
pushed forward and distally. In complete dislocations he suggested 
dividing the inverted glenoid ligament vertically against the meta- 
carpal, on the dorsal aspect. 

The same basic pathology exists at the interphalangeal joints as at 
the metacarpophalangeal joint of the thumb. The distal end of the 
proximal phalanx entering into the dislocation is forced through a rent m 
the glenoid ligament and held until relieved by manipulation or by open 
operation. 

In all dislocations of the phalanges a careful and painstaking exam- 
ination should be made after reduction, and, if any doubt exists as to the 
completeness of the reduction, a roentgenogram should be taken. If the 
roentgenogram reveals that the dislocation has not been completely 
reduced, a closed attempt should be made under anaesthesia, and, i 
unsuccessful, the dislocation should be exposed by open operation an 
reduced. If one suspects that the circulation of the fingertip is compm 
misecl, especially in compound dislocations, it is wiser to use gene 
rather than local-block anaesthesia to avoid even the remote clangei o 
gangrene. 4 A dorsolateral incision or a dorsal skin flap with the as ® 
proximal may be used. The buttonhole opening in the glenoid Jigamen 
should be enlarged vertically, and the dislocation should be reducec J 
traction and maintained on an anterior curved splint. If the dzs oc 
is compound, the wound should be thoroughly debrided, and an attemi^ 
should be made to reduce the dislocation by traction. If this is lin ®* 
cessful, the glenoid ligament can be attacked through the noun 
already exists. Because of the poor results that follow delay, it 
to wait for healing of a compound dislocation before procee m 0 

THE JOURNAL OF BONE AND JOINT oUB 



IRREDUCIBLE BUTTONHOLE DISLOCATIONS OP THE FINGERS 441 


operative redaction. One should carefully debride the wound and run 
the risk of infection that may follow immediate operative reduction. 

Injuries of the fingers are important, and a bad result may be dis- 
abling out of all proportion to the size of the part involved. The treat- 
ment of these injuries should not be turned over without supervision to an 
inexperienced junior house officer. It is not beneath the dignity of an 
attending surgeon to treat dislocations and fractures of the fingers. He 
will find that he requires all his ingenuity and skill in dealing with these 
small lesions. The phalanges possess to a high degree that irritating 
quality of inanimate objects, — an apparently inspired passive resistance 
to our best efforts. 
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OSTEOCHONDRITIS DISSECANS OF A METATARSAL HEAD 


BY BRANDON CARRELL, Af.D., DALLAS, TEXAS, AND HAROLD AI. CHILDRESS, 

M.D., JAMESTOWN, NEW YORK 


Osteochondritis dissecans of a metatarsal head is a rare condition. 
The following case, however, is reported primarily because it illustrates 
the importance of roentgenographic study in making a diagnosis of a loose 
body within a joint. 

M. L. G. (No. 13318), white female, aged thirty-eight, was seen at the Carrell- 
Girard Clinic in Dallas on March 14, 1939. Seven months previously pain had developed 
in an area inferior to the left first metatarsophalangeal joint. The patient gave no his- 
tory of trauma, but at that time her duties as a saleslady had required considerable walk- 
ing. She had been treated by a chiropodist, who strapped the metatarsal arches with 
adhesive tape, but the localized pain persisted. Roentgenograms revealed a small object 
at the medial side of the joint, which the family physician thought to be a broken-off 
portion of a steel needle. An effort to remove the body under local anaesthesia was not 
successful. The patient stated that for the past six months the pain had been present 
upon extensive walking, and that she was certain that there was some movable object 
within the joint. 

Examination of the left foot was negative except for a small, healed, operative scar 
at the medial base of the left great toe. A roentgenogram (Fig. 1), brought in by the 
patient, showed a distinct body in the medial part of the joint, which resembled a portion 
of a needle. Routine anteroposterior and lateral roentgenograms were ordered to learn 
the exact position of the object, and the patient was advised to have the body (supposedly 
foreign in nature) removed. 

A study of the lateral roentgenogram (Fig. 2) brought out the fact that the object 
within the joint had practically the same density as the adjacent bone. A closer survey 



Fig. 1 

Showing an apparent rod-shaped 
body in the joint. 


Fig. 2 

The object appears to be osseous in 
nature. 
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of the anteroposterior view also showed the body to have this same density, although at 
first glance it appeared to be of a markedly increased density. It was concluded that the 
object was not a portion of a needle, but a disc-shaped or a square piece of bone. In 
addition, there was evidence of moderate arthritic changes in the joint, which could have 
been caused by repeated minimal traumata. A tentative diagnosis of osteochondritis 
dissecans, with the probable release of the 
fragment from the metatarsal head, was 
made. 

Upon surgical exposure of the joint, a 
circumscribed, depressed area, about 
eight-tenths of a centimeter in diameter 
and two-tenths of a centimeter in depth, 
was seen in the anterior portion of the 
metatarsal head (Fig. 3). Upon curetting 
out a few flakes of softened cartilage, one 
could see cancellous bone at the base of 
the crater. There was one loose, disc- 
shaped, osteocartilaginous body lying in 
the medial side of the joint. Its size cor- 
responded closely to the dimensions of the 
crater. 

The pathological report stated that 
section through the decalcified specimen showed a thin outer zone of dense fibrohyaline 
tissue. In one or two areas focal ossification was demonstrable. 

The final diagnosis was osteochondritis dissecans of the first left metatarsal head. 

Multiple roentgenograms, clear in detail and taken from various 
angles, are essential in making an accurate study of a loose body in a joint. 
As noted in this case, such films establish not only the exact position of the 
object, but also its relative shape, size, and structure. 



Fig. 3 

Drawing showing crater in metatarsal 
head. 
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successful. The patient stated that for the past six months the pain had been present 
upon extensive walking, and that she was certain that there was some movable object 
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FRACTURE Or A SESAMOID OK Till; TlIli.Mli j,j 



Fig. 2 

Twenty-five months after the original trauma. Bony union is present 


in the roentgenogram of the opposite side, and, finally, microf, C opj c . 
denee of fracture, if an operation has been done. Roentgenograph ' 
the edges of the fragments of a bipartite sesamoid are smooth ^ ’ 
regular. The opposite side usually shows a similar bipartite se^J^, 
So far as treatment is concerned, the case presented in this report . 
the case of Streatfeild and Griffiths 4 show that immobilization of^ 
affected digit will result in healing with good functional result. 


2 . 


3. 


4. 
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COMMINUTED FRACTURE OF CLAVICLE WITH PRESSURE 

ON BRACHIAL PLEXUS 


Report of a Case 

BY HALL G. VAN VLACK, M.D., JAMESTOWN, NEW YORK 

Comminuted fractures of the clavicle in adolescents and in adults 
are not rare. The loose fragments in most cases are a potential danger 
to the important structures lying immediately subjacent. Without the 
aid of roentgenograms many physicians attempt to reduce such fractures. 
Roentgenograms are then taken to determine the results of the manipula- 
tion. The following case is reported to emphasize the fact that com- 
minuted fractures of the clavicle should not be manipulated or have 
final splinting until the exact position of the fragments is learned by 
adequate roentgenographic study. 

CASE REPORT 

An Italian boy, aged sixteen, sustained an injury to the right-shoulder area when he 
tackled another player in a football game. He was seen soon afterward by his physician. 
A diagnosis of comminuted fracture of the clavicle was made, and roentgenographic 
examination was advised. Due to financial reasons, the father requested that roent- 
genograms not be taken. The physician attempted to reduce the fracture, but became 
alarmed when the patient complained of sharp pain coursing down the medial portions 
of the right arm and forearm. This pain recurred upon any effort to bring the light 
shoulder into a corrected up-and-out position and upon pressure on the extended superior 
point of the proximal clavicular fragment. A roentgenogram (Fig. 1) was taken, which 
revealed a comminuted fracture of the lateral portion of the middle third of the right 
clavicle with upward displacement of the proximal fragment. There was a ragged- 



Fig. 1 
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Roentgenogram showing loose clavicular fragment turned crosswise o 
fragment. 

joint surges* 
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edged fragment, about two and five-tenths centimeters in length and one centimeter in 
width, which was separated from the major fragments. It was rotated nearly 90 degrees, 
and its axis was superior-inferior. Upon examination the sharp tip of the loose frag- 
ment was palpable immediately beneath the skin. There was a hypaesthesia to cotton 
touch and to pin prick over the distributions of the medial cutaneous nerves to arm and 
forearm. No motor disturbances were found. The circulation to the right arm was 
not impaired, and there were no signs of deep hemorrhage at the fracture site. The 
pleura on the right was apparently uninjured. It was believed that the loose fragment, 
turned crosswise to the major clavicular parts, was in contact with the medial cord of 
the brachial plexus. 

An open reduction was done at once, and the fragment was found to have torn 
through the periosteum and the subclavius muscle and to have penetrated into the soft 
structures directly inferior. It was cautiously removed and was fitted into its original 
position and held by two vitallium screws. Recovery was uneventful, and the patient 
has had no further complaints of nerve pressure. 

The strong posterior periosteum and the subclavius muscle in most 
cases protect the underlying structures from sharp edges of clavicular- 
fracture fragments. Immediate complications may consist of trauma to 
the brachial plexus, laceration of the subclavian artery or subclavian and 
internal jugular veins, and puncture of the pleura with or without damage 
to the apex of the lung. Late complications are due to pressure on vessels 
and nerves caused by shifting fragments or by excess callus formation. 
Also, aneurysms may develop in regional blood vessels. As demonstrated 
in this case, any manipulation of comminuted clavicular fractures without 
adequate roentgenographic study is extremely hazardous. 
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CONTROL OF FRAGMENTS AFTER OSTEOTOMY FOR CON- 
GENITAL DISLOCATION OF HIP 


A Simple Guide for Control of Anterior Angulation 

BY HAROLD UNGER, M.D., AND THOMAS L. WARING, M.D., IOWA CITY, IOWA 
From the Department of Orthopaedic Surgery* Stale University of Iowa, Iowa City 

In the operative treatment of congenital dislocation of the hip by 
osteotomy, it is necessary to produce at the site of the osteotomy not only 
a medial but also an anterior angulation. The medial angulation affords 
stability to the pelvis. The anterior angulation also adds to the stability, 
but its greatest value lies in overcoming the lumbar lordosis, thereby 
bringing the longitudinal axis of the lower extremities to the same frontal 
plane as the longitudinal axis of the body. 

The medial angulation is produced by abduction of the distal frag- 
ment, while the anterior angulation is produced by hyperextension of the 
distal fragment. The same angular effects can also be produced by adduc- 
tion and flexion of the proximal fragment immediately after osteotomy; 
but, since the short proximal fragment is much less controllable than the 
long distal fragment, the former procedure is the one of choice. 

Before such an osteotomy can be considered, it is very essential that 
the involved hip have adequate adduction and flexion ranges. Otherwise, 
the patient would be unable to bring the abducted and hyperextended 
distal fragment to the neutral position, which is necessary for walking. 

Control of the fragments following osteotomy is very important. 
This control is accomplished for the medial angulation by two Schanz 
screws with or without a Riedel plate, as frequently described in the litera- 
ture by Schanz, Gaenslen, and Riedel. (See Figures 1-A, 1-B, and 1-w 

For the control of anterior angulation we have employed a rather 
simple device: 

Two rectangular winged flanges, about one and one-eighth inches by 
one-fourth of an inch, with adjustable setscrews are attached to the en s 
of the two Schanz pins, — that is, one flange to each pin. Befoie e 
osteotomy, these flanges are adjusted, so that they lie parallel and m a 
straight line when viewed from the side. When the distal fragment is 
hyperextended after the osteotomy, there appears an anterior angulation 
between the two flanges. This angle can be easily estimated or accuiate y 
measured if necessary. The desired position following the osteotomy ■ 
thereby easily maintained during the application of the cast, v 
Figures 2-A, 2-B, and 2-C.) b n 

This simple device for the control of the anterior angulation na 
used successfully by the authors. 


* Service of A. Steindler, M.D. 


THE JOURNAL OF BONE 


AND JOINT surgery 


44S 



OSTEOTOMY FOIl CONGENITAL DISLOCATION OF HIP 


449 



VOL. XXII, NO. 2. APRIL 1910 


Fig. 2- A Fig. 2-B Fig. 2-C 

Position of flanges Distal fragment Limb flexed to 

before osteotomy. hypercxtcnded after vertical or neutral 

osteotomy. position after union 

at site of osteotomy. 



A DEVICE TO FACILITATE ACCURATE INSERTION OF 
THE SMITH-PETERSEN NAIL 


BY DUNCAN C. McKEEVER, M.D., HOUSTON, TEXAS 

It is with considerable hesitancy that one presents a new guide for 
the insertion of the Smith-Petersen nail. There are several satisfactory 
types of guides available, which, in the hands of those accustomed to 
their use, produce excellent results. 

Experience with the nailing of over sixty fractured hips by the method 
of Dr. Lawson Thornton, without the use of any mechanical guide, re- 
vealed the following: The average operating time from incision to closure 
was slightly over thirty minutes. In no case was it over one hour, and in 
none, under twenty minutes. However, in about one case in each five, 
it was necessary to withdraw and to redirect the nail one or more times to 
obtain satisfactory position. This definitely lengthened the operative 
procedure, because of the time required to secure the roentgenograms. 
There can be no question that the saving of even a few minutes is of great 
importance in the case of a senile individual. 

There are a great many devices for accurately placing a pin or wire 
over which the cannulated Smith-Petersen nail may be inserted. The 
simplest of these is the Bailey guide. It seemed reasonable that, if a wire 
could be accurately inserted, the nail itself might also be so introduced, 
and that, if this were possible, a definite saving in operating time might 
ensue. There should be no difficulty in placing the nail in the proper 



Fig. 1 

Device disassembled. Thumb screw, 
shim, guide blade, and cylinder with 
handle. 
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Fig. 2 

Device assembled. 
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position in the anteroposterior plane. The placement in the lateral 
plane is more difficult. A device which would positively ensure correct 
placement in this plane should be of material assistance. With this in 
mind, the author conceived the device described in the following para- 
graph. It is readily seen to be derived from the Bailey guide. 

This device (Fig. 1) consists of a fiat, spade-pointed guide blade 
seven and one-half inches in length, fitted to a groove in the outside of a 
cylinder, one-half an inch in inside diameter, in which it is held by a thumb 
screw. There is a shim for the variation of the amount of offset of the 
blade from the center line of the cylinder to allow for variations in antero- 
posterior diameter of the neck of the femur. This is rarely used, because 
the device without the shim was made after measurement of a number of 
anatomical specimens, and it was found that the variation of anteropos- 
terior diameter of the neck was small, — not over one-quarter of an inch 
Since the guide uses only one-half of this distance, the error is reduced to 
one-eighth of an inch, which is negligible in most cases. Without the 
shim, the center line of the cylinder is three-quarters of an inch from and 
parallel to the blade when in place. The shim might be used to advan- 
tage in a very large individual. With it, the blade offset is seven-eighths 
of an inch. The butt of the blade is slotted in that portion which fits into 
the groove in the side of the cylinder to allow for adjustment to variations 
in length of the neck of the femur. There are two sharp points, right and 
left, on the end of the cylinder, one of which will impinge on the shaft 
below the greater trochanter and assist in the maintenance of position of 
the device. The end of the cylinder is beveled to permit close approxi- 
mation to the subtrochanteric surface of the bone. There is a rather 
large handle attached to the device to facilitate its placement. The de- 
vice is shown assembled in Figure 2. 

The use of the device will be described in an actual case, the original 
roentgenogram of which is shown in Figure 3. 

The usual reduction by gentle traction, 20 degrees of internal rotation 
and moderate abduction is carried out and checked roentgenographically 
By means of this roentgenogram, it is possible simply and accurately to 
determine the length of nail needed. This method of measurement has 
been described by Schanz and others. A small bar, about one-half an 
inch by six inches by one-eighth of an inch and notched at each quar- 
ter inch, is placed at the level of the center of the greater trochanter 
in the coronal plane and parallel to the table. This is projected on the 
plate with the same magnification given the femoral neck and head, and, 
by means of caliper comparison, the length of nail to be used is readily 
determined (Fig. 4). In this case it is three and one-half inches. It will 
be seen that in this case there is slightly too much abduction. This has 
been corrected in Figure 5. 

A lateral linear incision is then made from the top of the trochanter 
downward about four inches. Experience in its placement will permit the 
incision to be much shorter. Incision is then carried through the fascia 
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Fig. 5 Fig. G 

Anteroposterior view, showing device in place. Excessive abduc- Anteroposterior view of nail in place, 

tion has been corrected. 
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0. C. MCKEEVER 



Fig. 7 

Lateial view of nail in place. 


lata ancl the vastus lateralis muscle down to the periosteum. The index 
finger can then be passed beneath the fascia lata and anterior to the origin 
of the vastus lateralis along the anterior surface of the neck of the feniui, 
outside the capsule, up to the femoral head. The thumb screw on the 
guide is then loosened, and the blade is inserted along the anterior surface 
of the neck through the fibers of origin of the vastus lateralis and the vas- 
tus intermedius as near the anterior surface of the neck as possible, an 
inside the capsule up to the femoral head. With the finger, its entiie 
length can be felt through the capsule. The cylinder is then slipped up 
until the point touches the shaft beneath the trochanter. The tliuni) 
screw is tightened, and the base of the cylinder is struck sharply wit i a 
mallet. This blow impacts the point on the cylinder into the coitex 
about one-eighth of an inch and the point of the blade the same distance 
into the flare of the femoral head. The points on the blade and cyhn ei 
then maintain the position of the guide and may help to prevent sim- e 
quent displacement of the head while the nail is being driven. 

A single anteroposterior roentgenogram is then taken to ue e 
that the blade is parallel to the neck of the femur (Fig. 5). Light 
on the handle by an assistant maintains the guide in position " 11 e . 
nail is being driven. The selected nail is attached to the holder an 11 ^ 
through the cylinder into the femur. It must transfix a line almos a 

the journal or bone and joist si 
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exact center of the neck and head, since the guide blade is parallel to and 
three-quarters of an inch from the center of the line of direction of the nail. 
Position and depth of impaction arc then checked by anteroposterior and 
lateral roentgenograms (Figs. 6 and 7). The guide is removed, and the 
incision is closed. 

In this case the operating time was fifteen minutes. This is, of course, 
possible only with the cooperation of roentgenologists capable of returning 
roentgenograms within one and one-half minutes. The incision was 
made immediately after measuring on the roentgenogram the length of 
nail needed (Fig. 4). 


SUMMARY 

By means of the device described, the Smith-Petersen nail may be 
positively and simply placed in correct position without guide wires. 
The device is presented in the belief that the principles on which it is based 
are mechanically sound, and that its use will simplify the operative pro- 
cedure and materially shorten the operating time, with benefit to the pa- 
tient and satisfaction to the surgeon. Modifications for insertion of any 
type of internal fixation for fractures of the neck of the femur can readily 
be made. 
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A DOUBLE-BAR PLASTER BACK SUPPORT 

BY J. M. MITCHNER, M.D., HOUSTON, TEXAS 

The clouble-bar plaster back support shown in Figures 1-A and 1-B 
has been used during convalescence in fractures of the vertebrae, spondy- 
litis, strains, laminectomy of the second, third, and fourth lumbar verte- 
brae for the removal of a ruptured nucleus pulposus, etc. It has also been 
employed in cases of low-back pain. In the latter cases, after a few days, 
the upper portion has been removed at the nipple line in males and under 
the breast in females, or the bars have been placed only between the two 
circular bands at first, the pelvic band being made wider and lower and 
being trimmed for comfort in sitting. It is especially useful in cases in 
which a metal support is not available or is prohibited because of expense. 
It should also prove helpful aboard ship and in isolated communities. 
This support suggests the possibility of many modifications and uses. 

The application of the splint is as follows: A piece of tubular stockinet 
is applied to the body of the patient. This should be of sufficient length 
so that the upper end may be split on either side and brought over the 
shoulders, where it is either sewed together with a few stitches or strapped 
with a piece of wide adhesive plaster, and the lower end may be tu rued up 
on the pelvic band to secure a smooth edge. A piece of thick felt is 
placed on either shoulder. In Figure 1-A these pieces of felt have been 
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Fig. 1-A 


Fig. 1-B 
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left long, so that they may be seen. This same photograph shows a piece 
of felt placed between the breasts where the front bars are crossed. This 
has been purposely pulled to one side, so that it may be seen. These 
pieces of felt may be stitched to the stockinet if they have a tendency to 
leave their position. At times difficulty is experienced in molding lumbar 
supports properly, and a space remains between these supports and the 
back. In such an event, this space may be filled in with suitable thick- 
nesses of felt, and they are stitched either around the plaster or to the 
stockinet. 

In heavy patients it may be necessary to incorporate a strip of molded 
duralumin or tin in the lumbar portion to increase the strength of the 
plaster and at the same time to reduce its weight and bulk. 

Several turns of plaster, two, three, or four inches wide, are made 
about the chest and also about the pelvis below the crest of the ilium. 
The width of plaster used depends upon the size of the patient. Two 
“reinforcements”, of sufficient length to extend from the lower margin 
of the pelvic band in the back and over the shoulders to the lower margin 
of the pelvic band in front, are placed on the patient. In back, these 
reinforcements are placed over the posterior superior iliac spines and are 
split to go on either side of these processes if they are prominent. In front, 
they are placed inside the anterior superior iliac spines. After these 
strips have been molded, they are caught with more rolls of plaster on top 
of the two circular bandages which have already been applied. The 
stockinet at the bottom is turned up and incorporated in the last bandage 
about the pelvis. A three-inch gauze bandage is then wrapped around the 
body to secure a snug fit. The patient is kept in a sitting or a standing 
position until the plaster is dry. The gauze bandage is then removed. 
If the patient is laid down on a hard surface, with a pillow under the 
lumbar area, there is a tendency for the portions above the upper band to 
bulge and the bars in front between the circular bands to buckle. 

The durability of the support depends upon the quality of the 
material used, the workmanship of the surgeon, and the care given it by 
the patient. Ordinarily such a support will last for several weeks. On 
our Service we have not made these supports removable, but there is no 
reason why they cannot be cut and straps fastened to the plaster for this 
purpose. If desired, the stockinet may be split in suitable places and 
brought over the outer side of the plaster strips and sutured. The fact 
that it is light and “air conditioned” is an advantage in a warm climate. 

The photographs were taken by Dr. G. C. Lechenger, roentgenologist, at Jeffer- 
son Davis Hospital, Houston, Texas. 
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AN ADJUSTABLE REAMER FOR USE IN ARTHROPLASTY 

OF THE HIP 


BY PAUL L. NORTON, M.D., BOSTON, MASSACHUSETTS 
Assistant Orthopaedic Surgeon, Massachusetts General Hospital, Boston 

The use of vitallium molds in arthroplasty of the hip has stimulated 
renewed interest in the subject of hip surgery. The operative technique 
has been described by Smith-Petersen, 1 and the results obtained were 
recently shown to members of the American Academy of Orthopaedic 
Surgeons. 

Skillfully designed tools have played an important part in the ex- 
cellent results which have been obtained. The operation is facilitated 
by the use of the two Smith-Petersen hip gouges and special female 
reamers. These reamers, of which there were six, were made over a 
period of years at considerable expense. 

The adjustable instrument to be described was designed to replace 
the six reamers. It has been given a long and thorough trial. It will 
give best results when used in conjunction with the special hip gouges. 

The instrument consists of two bells (Fig. 1). The upper or movable 
bell turns clockwise on a threaded shaft (Fig. 2) to allow it to open. The 
shaft is machined to fit the handle of the Hudson drill. The lower bell or 
reamer is composed of four blades, jointed to the shaft through freely 
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moving joints. ICach blade lias a sot 
of sharp culling tooth on the inner 
surface (Fig. 3). The curvature of 
the blades has been planned to corre- 
spond to the various sizes of the vi- 
tallium cups designed by Smith- 
Petersen. 

The reamer is used as follows: 

After the femoral head has been re- 
shaped by the special hip gouges, the 
adjustable reamer is placed over the 
head and the locking bell is turned 
counterclockwise to unlock the leaves. 

The reamer should fit loosely over 
the femoral head. It is then rotated until all the high spots have 
been smoothed down. The upper or locking bell N (In n turned down 
(clockwise), gradually closing the leaves, and the reaming is repeated 
until the desired size has been obtained. If the reamer is tightened too 
much, it may jump or stick. When it is desired to ream only the top 
of the head, the reamer is opened widely, so that the cutting is done only 
by the domed portion of the blades. 

The instrument has positive control in closing the blades. Pressure 
against the femoral head forces them open and locks them against the 
upper bell. A mechanism to open the blades made the cost of the reamer 
excessive and offered no particular advantages over the simple model. 

1. S.mith-Petersex, M. N.: Arthroplasty of the Hip. A New Method. J. Bone and 
Joint Surg., XXI, 2G9, April 1939. 



Correction 

The Journal regrets that in the article on “Treatment of Congenital Torticollis by 
Dr. Robert Soeur, which was published in the January 1940 issue, the " o: d second v, as 
inadvertently omitted from the last sentence on page 37. This sentence should read: 
“Eventually, through the same incision and according to the same technique, the second 
lower insertion of the muscle is cut.” 
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NAUGHTON DUNN 


1884-1939 

The eaily death of Mr. Naughton Dunn, which occurred on Novembei 19 of H t- 
year, after a long, distressing illness, has deprived British orthopaedic surgery o one ^ 
its outstandrng figures and the British Orthopaedic Assocration of rts President, a po 
wlrrch he held durrng 1938 and 1939. g j l00 j 

Mr. Dunn was bom in Aberdeen in 1884 and was educated in the Gianrnrai c 


oithopaedic 

Robert Jones at 


From 


tins 


and Unrversrty of that City, graduating in Medrcine in 1909. His interest^ in 
surgery began with his appointment as House Surgeon to the late Sir 
the Royal Southern Hospital, Liverpool, some years before the Great War. w Ri c Jj 
assocratron there was developed between the teacher and pupil a firm frien s np> 
endured untrl the former’s death. ‘ogham, 

Following his training in orthopaedic surgery, he transferred to Bunrm 

460 THE JOURNAL OF BONE AND JOINT SU 



NAUGIITON DUNN 


461 


when* lie became associated with the Bnminghum Clippies’ Union, and thiough Ins 
lnstiiimentuhty the oigain/ations foi the ticatment of the nipple m the Bmningham 
(list i let weie giadually joined togethei, and, in plate of a numbei of scatteied societies, 
whose woik nece-ssaiily oven lapped, the piescnt Royal Clippies’ Hospital was established. 

W’ulei lecogmtion of the value and oiiginahty of his woik came to him thiough his 
effoits dining and aftei the Cueat War. lie was one of that small band of British sui- 
geons who were called on by Sir Robeit Jones to cany out pieventive and coireetive 
sut gei y in the Butisli At my, a task which they weie able to accomplish only thiough 
the geneious help of their Ameiieun colleagues 

Returning to Bniningham after the Win, lie continued his woik at the Royal 
Clippies’ Hospital and at the Robeit Jones and Agnes Hunt Oithopaedic Hospital in 
Oswcstiy, an institution m which he played a paiticularly vital pait. 

Mi. Dunn leeeived many lionois, but of them all piobably the one he treasuied 
most was the honoiary LL.D. which was confened upon him by his own University of 
Aberdeen m 1937, He was connected with many hospitals in the Midlands, both in an 
active and in an advisoiy capacity, and he held the veiy impoitant post of Lectuier in 
Oithopaedic Suigeiy at the Umveisity of Bniningham. He was one of the onginal mem- 
bers of the British Oithopaedic Association and foi a number of yeais sei ved on the Execu- 
tive Committee. He al-o held the otflce of Piesident of the Oithopaedic Section of the 
Royal Society of Medicine and was a coiiespondmg membei of the American, Fiench, 
and Austialian Orthopaedic Associations. 

Although Mr. Dunn’s contnbutions to the liteiatuie of oithopaedic suigeiy were 
not as numerous as one would have expected fiom a suigeon of his standing, yet what 
they kicked in quantity was (ompensated by then extieme soundness and bieadth of 
vision. They weie typical of the mail — inheiently sound, sane, and thoughtful — and 
chaiacten/ed by an undei lying caie foi the patient, which was always his first anxiety. 
Ills most notable conti lbution, which hi ought him an intei national leputation, was his 
work on the operative tieatment of paialytic defoimities of the foot. 

As a man he was extiemely populai, and the finest memonal which could be elected 
to linn is alieady piesent in the devotion of that laige gioup of young suigeons who came 
undei Ins influence in then tunning, which he gave so geneiously in Ins many clinics in 
Birmingham and Oswestiy. Such a gap would be haid to fill at any time, but espe- 
cially so duiing tin-, tiymg penod when wise counsel and stimulating leadership aie so 
ui gently needed 
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JOHN PRENTISS LORD 


1860-1940 

Orthopaedic surgery has again lost one of its older and outstanding personal 
pioneer in the Missouri Valley. Dr. John Prentiss Lord, of Omaha, Nebraska, 

suddenly at Coral Gables, Florida, on March 3, 1940. 

Dr Lord was born near Dixon, Illinois, on April 17, I860. His early education 
in the local schools and Ferris Academy. His medical education was received at I 
Medical College, from which he was graduated in 1882. During the following w o y . 
he built up a general practice in Creston, Illinois. There he named Miss Minnie Up 
Swingley, of Rockford, Illinois, and for almost fifty years their lives were closely 
dependent. After four years of general practice in western Illinois, he 
York for postgraduate study in preparation for work in the field of surgery, 

time was developing with rapid strides. mnorn \ mT aerv 1 

Although Dr. Lord devoted the earlier decades of his career to geneial _ g * 
did the pioneer work in orthopaedic surgery for the upper Missouri Va _ey. 1Q05 

personal influence that procured for Nebraska the State Orthopaedic P 
L Surgeon-in- Chief of that Institution until 1917 he directed uts surgical and »ta «• 
trative policies. This work was interrupted by service in the ^ 

where he was Chief Instructor in Military Orthopaedic Surgery at Fo y- * 
1918, Dr. Lord had limited his activities entirely to orthopaedic surge sy. 
striking representative of that group of doctors who, from an ear y g prac tice 

have given special attention to general surgery and na y iavc im ticu j aI ,jy a dept. 
to the special type of surgery in which they have proved lemse P (jf doctors . 

As a teacher, Dr. Lord has impressed his personality upon a £ t> L lg98j 

He was Professor of Anatomy at the Creighton Medica o cge in ’ , jj osp ital- 

was appointed Professor of Surgery, and Attending uigeon o ■ .. O f essor of Or- 
This work was continued until 1913, when he accepted t e posi ion j ie con - 

thopaedic Surgery at the University of Nebraska College o c lui - Hospital 

tinued his active teaching and supervision of the Departmen in 1 
until 1932, when he retired to become Professor Emeritus nume rous societies with 
Dr. Lord’s activity in Ins profession is indicated by , County Medical 

which he was affiliated. He had been- President of the ma ia ,. Association, 

Society, the Omaha Mid-West Clinical Society, the Ne iasva a ssour i Valley, the 
the Sioux Valley Medical Association, the Medical Soeie j 0 ie dad a i s o been 

Clinical Orthopaedic Society, and the Western Suigica ssom 1 . ,. j)r. Lord 

Chairman of the Orthopaedic Section of the Ameiican e ica ^ ds first Ne- 

was a charter member of the American College of Sui geons, e i urceons- He was 

braska Governors, and also of the American Academy of Orthopa 

elected to membership in the American Orthopaedic ssocia ioi jqqJj a n active 

Dr. Lord’s sense of responsibility to his community w as S 1 ® 8 - > 
interest in the business, educational, and religious activi ies ; ° _ c jj a nd famih ar ' 

In the professional world, Dr. Lord’s initiative, 0I1 S* n ^ 1 ^ . t of his colleagues- 
ity with both old and new surgical procedures comman e ® 1 . j ems intrigued him- 

An open mind was one of his outstanding possessions. urgiu ‘ regarded by h im 

Consistent attendance at both local and national me ica mee 

as a personal obligation to his patients. T r< , ..,i, UK i family life, coup C . 

Dr. Lord’s heritage was that of early English and New England ffis plu . 

with the pioneer spirit which directed lives towar tie ne " n flnd religion " crc 

losophy of life, personal integrity, and active inteies ln ^ 
possessions emanating from the sterner existence o a e 
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GEORGE WALLER HAWLEY 
1S74-1940 

Dr. George Waller Hawley died on January 1, 19-10, at his home in Westport, 
Connecticut, following an illness of ten years. 

Dr. Hawley was born on July 24, 1S74, in Bridgeport, Connecticut, where he re- 
ceived his early education. lie attended St. Paul’s School, in Concord, New Hampshire, 
and was graduated from Sheffield Scientific School at Yale in 1896. Following his gradu- 
ation from Cornell University Medical College in 1899, he served as an intern at Bellevue 
Hospital, New York City. At the completion of his internship, he went to Vienna, where 
he took a postgraduate course at the Medizinischc Fakultiit dcr Universitdl Wien. Upon 
his return to the United States, he became consulting orthopaedic surgeon at the Green- 
wich, Milford, and Derby Hospitals and was on the staffs of the Bridgeport Hospital 
and the Hospital for the Ruptured and Crippled, New York City. He later joined the 
faculties of Cornell University Medical College and New York Post-Graduate Medical 
School, and was an organizer of the Fracture Committee of the American College of 
Surgeons in 191G. 

During the World War, Dr. Hawley served in France from 1917 to 1919 with Base 
Hospital No. 9 from the New York Hospital. He was in charge of the Orthopaedic 
Division and early in 19 IS was advanced to the rank of Commanding Officer. The 
Hospital became an Observation Center, where, under Dr. Hawley’s guidance, early 
contacts with war surgery were made by orthopaedic surgeons arriving in France. As 
Commanding Officer, Dr. Hawley demonstrated an unusual ability as an administrator, 
combining most successfully the executive and the professional points of view. His 
courtesy, fairness, and personal interest quickly commanded the respect and full coopera- 
tion of the Hospital personnel. Returning to the United States with the rank of Lieu- 
tenant Colonel, he was assigned to the Army Medical School in Washington, and, fol- 
lowing his discharge from the Army, he resumed his practice in Bridgeport. 

Dr. Hawley held membership in many professional organizations, — the American 
Medical Association, the American College of Surgeons, the New York Academy of 
Medicine, the New England Surgical Society, and the American Orthopaedic Association, 
as well as a number of local societies. In recognition of his contributions to surgery 
during the War, the French Government conferred upon him the title of “Officier de 
V Academic de I'Ecale des Beaux Arfs". 

Endowed with unusual mechanical ability, Dr. Hawley also had the faculty of 
applying mechanical principles to practical use in the treatment of many surgical 
conditions. Always interested in the treatment of fractures, he designed the fracture 
table which bears his name and demonstrated it before the American College of Surgeons 
in Washington in 1921. This table revolutionized fracture treatment by the added 
facilities which it afforded and its accuracy of adjustment, and it stimulated the con- 
struction of similar appliances, all of which were based on the principles embodied in 
Dr. Hawley’s original device. In 1932, Dr. Hawley made a further contribution to the 
treatment of fractures when he completed his second fracture table, which combined the 
x-ray and the fluoroscope with the original table, enabling the surgeon to watch and to 
guide the bone fragments during reduction. 

Elected to membership in the American Orthopaedic Association in 1915, Dr. 
Hawley was a constant attendant at its meetings, participating in the scientific sessions 
and taking an active interest in the general proceedings. He had the faculty of throw- 
ing himself wholeheartedly into the solution of the problem with which he w as engaged, 
and he worked on it with an intensity which was a factor in his success. Although 
illness forced him to retire from practice, it could not curb his active mind or dim His 
keen interest, and he continued his research and study, making frequent contributions 
to scientific journals. He is held in affectionate and grateful remembrance by his fellow' 
members not only for his distinguished contributions to orthopaedic surgery but also 
for his courageous spirit and capacity for loyal friendship. 
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ZABDIEL BOYLSTON ADAMS 
1875-1940 


Dr. Zabdiel Boylston Adams died suddenly at his home on March 16, 1940, in his 
sixty-sixth year. He was born in Framingham, Massachusetts, in 1875, the son of Dr. 
Zabdiel Boylston Adams and Frances (Kidder) Adams. His father was a physician of 
prominence and wide reputation, and the son followed naturally in his footsteps. 

After three years at Massachusetts Institute of Technology, he entered Harvard 
Medical School, graduating in 1903. He early became interested in orthopaedic surgery 
and, after a surgical service as intern at the Boston City Hospital, established himself in 
Boston in the practice of his chosen specialty. 

In 1907 he married Helen Foster of Brookline, who survives him, together with a 
sister, Mrs. Frances Adams Wallace of Pasadena, California, two children, Mrs. Ben- 
jamin Patterson Bole of Cleveland, Ohio, and Samuel Adams of Little Rock, Arkansas, 
and two grandchildren. 

He served as Assistant Surgeon at the Boston Children’s Hospital during 1905, as 
Orthopaedic Surgeon at the Massachusetts General Hospital from 1906 to 1924, as Chief 
of the Orthopaedic Service in 1923, and, since 1925, as Consulting Orthopaedic Surgeon 
at the Lakeville State Sanatorium, where he conducted a large and active service in the 
department of tuberculosis of the bones and joints. 

He was Instructor in Orthopaedic Surgery at Harvard Medical School from 1918 to 
1924 and Associate in Anatomy at Harvard Medical School from 1919 to 1924. His 
thorough knowledge of anatomy, combined with an unusual degree of mechanical ability 
and skill, which had been still further developed by his courses at the Massachusetts Insti- 
tute of Technology, furnished a sound basis for his work in orthopaedic surgery. He 
worked with intensity on the problems with which he was occupied and gave himself to 
both his hospital and private work with this spirit of devotion. At times he made special 
investigations and studies of the principles and methods of treatment of scoliosis and 
congenital dislocation of the hip, at a period when the lack of fuller knowledge rendeted 
the care of these cases difficult. In more recent years he devoted much of his energy 
to creative work; his orthopaedic experience, combined with his knowledge of mechanica 
principles, enabled him to provide sufficient support and protection to special types o 
deformed feet, and he developed a method which will result in permanent benefit in t le 
treatment of these cases. 

At the time of our entrance into the World War, Dr. Adams was a membei of t ie 
Medical Reserve Corps and went into active service in 1917, serving first as Captain an 
later as Major with Base Hospital No. 6 at Bordeaux. He remained with that oigaiuza^ 
tion until transferred to special duty, when he was placed in command of the P ecia ^ 
Training Battalion at Harchechamp, where he was given charge of the rehabilitation o 
groups of men, so that they might return to active service at the, front. This 
difficult task, but he accomplished it with an efficiency that made the camp a e ” ^ 
success. At the expiration of his duty with the Battalion, he returned for a time o * 
Hospital No. 6 and later went to Base Hospital No. 114, at Beau Desert. n ^ 
return to the United States he was assigned to hospital duty, raring for the noun 
soldiers, until his discharge from active service. • an 

Dr. Adams was a member of the American Medical Association, t re ^ in ^ 
Orthopaedic Association, of which he was President in 1929, and an Honorary r ' ^ ^ 
of the American Academy of Orthopaedic Surgeons; he also held mem eis U P era j 
International Orthopaedic Association, the Massachusetts Medical Society, an ociate 
local medical societies. He was a valued and efficient member of the Boai 


Editors of The Journal of Bone and Joint Surgery. familiar 

In his early childhood he was the companion of his father, who w as unusuc j n _ 

with birds, flowers, and nature study, and who gave to the boy of his J)j3 en tire 

stilled in him a love of Nature which never waned but remained a lure ur *' an( j 
life. The study of birds, bird life, and wild flowers was a passion \u 1 himself and 
knowledge of them was profound and was a constant source of satis nc ion Nature 

of pleasure and enjoyment to his friends. His companionship «> 1 
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ZABDIEL BOYLSTON ADAMS 

exerted a strong influence on his character and furnished an emotional outlet for a tem- 
perament naturally reserved and sensitive. 

Dr. Adams was a typical New Englander, with strong, uncompromising convictions 
which had come down by inheritance from the rugged character of the early Puritans. 
He had an innate sense of justice and was intolerant of anything which suggested in- 
sincerity, and he never temporized in his dealings with what he ielt to be right. This 
made him strong in his dislikes and generous and loyal to his friends. These character- 
istics made themselves evident by an outspoken frankness and directness, which, although 
not always tactful, was the expression of his firm convictions and rather endeared him to 
his friends, who recognized in this trait an evidence of his integrity and honest thinking. 

The profession has lost an outstanding member; his patients, a friend as well as a 
physician; and his associates, a valued companion. 
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The Fifty-Fourth Annual Meeting of The American Orthopaedic Association 
will be held in Kansas City, Missouri, May 6, 7, 8, and 9, 1940, under the presidency of 
Dr. Frank D. Dickson. Headquarters will be at the Hotel President. The morning of 
the first day is to be devoted to a clinical program at the Hotel President. The scientific 
program for the other three days will be as follows: 


Tuesday, May 7 

Morning Session 

A Study of Poliomyelitis Disabilities in Relation to Obstetrical Practice. 

Dr. S. I. Kleinberg, New York, N. Y. 

Dr. Thomas Horwitz, Philadelphia, Pennsylvania. (By invitation.) 
Chemistry of Normal and Arthritic Cartilage. 

Dr. George Wagoner, Philadelphia, Pennsylvania. 

Operations on Arthritic Knees. 

Dr. G. E. Haggart, Boston, Massachusetts. 

Treatment of Scoliosis by Combined Methods. 

Dr. Arthur Steindler, Iowa City, Iowa. 

A Study of Over 100 Paralytic Scoliotics. 

Dr. Paul C. Colonna, Oklahoma City, Oklahoma. 

Dr. Frederick Voin Saal, Oklahoma City, Oklahoma. (By invitation.) 

Afternoon Session 

Acetabuloplasty: An Analysis of Results. 

Dr. M. N. Smith-Petersen, Boston, Massachusetts. 

Address by Guest Speaker. 

Subtrochanteric Osteotomies — Indications for Special Types. 

Dr. Frederick C. Kidner, Detroit, Michigan. 

Bifurcation Osteotomy. 

Dr. Rudolph S. Reich, Cleveland, Ohio. 

A Survey of Orthopaedic Research in the United States and Canada. 

Dr. A. R. Shands, Jr., Wilmington, Delaware, Chairman of Research Comm 


Morning Session 


Wednesday, May 8 


Candidate’s Thesis — Committee Selection. 

President’s Address. 

Dr. Frank D. Dickson, Kansas City, Missouri. . . . j n l 0 «- 

Symposium: The Incidence, Significance, and Treatment of Sciatic . al „, - rman . 
Back Cases. Dr. Fremont A. Chandler, Chicago, R mom, ^ t j ie 

Anatomical Variations as well as Roentgenographic Appearai 
Low Back in Relation to This Subject. 

Dr. Theodore A. Willis, Cleveland, Ohio. 

Neuro-Anatomy and Physiology — Significance of Sciatica. , 

Dr. W. McK. Craig, Rochester, Minnesota. (By mvita 


Conservative Treatment. 

Dr. John G. Kuhns, Boston, Massachusetts. 
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The Intervertebral Disc. 

Dr. Joseph S. Barr, Boston, Massachusetts. 

Dr. William Jason Mixter, Boston, Massachusetts. (By invitation.) 
Lumbosacral Lesions with the Exception of Spondylolisthesis. 

Dr. Benjamin P. Farrell, New York, N. Y. 

Sacro-Iliac Conditions. 

Dr. M. N. Smith-Petersen, Boston, Massachusetts. 

Spondylolisthesis in Its Various Phases in Its Relation to the Subject. 

Dr. Henry W. Mcyerding, Rochester, Minnesota. 

Fascia. 

Dr. Frank R. Ober, Boston, Massachusetts. 

Dr. Clarence H. Ileyman, Cleveland, Ohio. 

Dr. Albert II. Freiberg, Cincinnati, Ohio. 

Facets and Ligaments. 

Dr. Carl E. Badgley, Ann Arbor, Michigan. 


A flcrnoon Session 

Discussion of the Symposium: 

Conservative Treatment. 

Dr. George E. Bennett, Baltimore, Maryland. 

The Intervertebral Disc. 

Dr. Lawson Thornton, Atlanta, Georgia. 

Dr. W. McK. Craig, Rochester, Minnesota. (By invitation.) 
Stabilizing Operation. 

Dr. Rex L. Diveley, Kansas City, Missouri. 

Dr. James S. Speed, Memphis, Tennessee. 

Fascia and Muscle Release. 

Spondylolisthesis. 

Dr. Harold H. Hitchcock, Oakland, California. 

Dr. Halford Hallock, New York, N. Y. 

Thursday, May 9 

Morning Session 

Two-Stage Side Transplantation of the Fibula for Complicated Pseudarthrosis of 
the Tibia. 

Dr. Philip D. 'Wilson, New York, N. Y. 

Legg-Perthes Disease. 

Dr. A. Bruce Gill, Philadelphia, Pennsylvania. 

Claw-Foot. 

Dr. Wallace H. Cole, St. Paul, Minnesota. 

The Effect of Local Implantation of Sulfanilamide in Joints and Other Tissues. 

Dr. John Albert Key, St. Louis, Missouri. 

Sulfanilamide in the Treatment of Compound Fractures. 

Dr. Willis C. Campbell, Memphis, Tennessee. 

The first Executive Session will be held on Tuesday, May 7, at 12:00 noon, and the- 
second Executive Session on Thursday, May 9, at 12:00 noon. 

The Annual Golf Tournament will take place on Monday afternoon, May 6, and 
the Annual Dinner will be held on Wednesday evening, May S. 


The American Physicians’ Art Association will hold its Annual Art Show at the 
Belmont-Plaza Hotel, New York City, June 10 to 14. This exhibit will be held in con- 
junction with the Convention of the American Medical Association. Detailed informa- 
tion may be obtained from the Executive Secretary, Dr. F. H. Redewill, 526 Flood 
Building, San Francisco, California. 
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The next examination of The American Board of Orthopaedic Surgery will be 
held in Chicago, Illinois, on June 15 and 16, 1940. Applications for this examination 
must be filed with the Secretary, Dr. Fremont A. Chandler, 6 North Michigan Avenue, 
Chicago, Illinois, on or before April 15, 1940. 

The Secretary of the Board reports that a total of 652 men have been granted the 
certificate of the Board. Examinations are held twice annually, but, as the number of 
applicants diminishes, they probably will be held but once a year. 


Dr. Sidney Sideman has moved his offices to The Monroe Building, 104 South 
Michigan Avenue, Chicago, Illinois. 


Dr. Donald C. Somers announces the removal of his office to 710 David Whitney 
Building, Detroit, Michigan. 


Prof. Aladur Farkas, of Budapest, is now in the United States, where he is engaged in 
teaching and research on the subject of paralytic scoliosis in the Department of Ortho- 
paedic Surgery at the State University of Iowa, Iowa City, Iowa. 


The American Society for the Control of Cancer, through organized units of its 
Women’s Field Army, will conduct during April its fourth annual campaign of cancer 
education. Detailed information in regard to the campaign may be obtained from the 
headquarters of the Society, 350 Madison Avenue, New York, N. Y. 


The Sixty-Ninth Annual Meeting of the American Public Health Association 
will be held in Detroit, Michigan, October S to 11, with the Book-Cadillac Hotel as head- 
quarters. A Health Exhibit will be held in connection with the meeting, and an Institute 
on Health Education is scheduled prior to the official opening. The Executive Secretarj 
of the American Public Health Association is Dr. Reginald M. Atwater, 50 West 50t i 
Street, New York, N. Y. 


The Mississippi Valley Medical Society offers annually a cash prize of S100, a 
gold medal, and a certificate of award for the best unpublished essay on any subjec 
general medical interest (including medical economics) and practical value to the gen 
practitioner of medicine. Certificates of merit may also be granted to the physic 
whose essays are rated second and third best. Contestants must be members o 
American Medical Association who are residents of the United States. Contri u 
■should not exceed 5000 words, should be typewritten in English in manuscript orth 
should be submitted in five copies, and must be received not later than May ^ 
Further information may be obtained from the Secretary, Harold Swanberg, i • > 
209-224 W. C. U. Building, Quincy, Illinois. 


At a special meeting of the Societe Beige d’Orthopedie, held in Li6ge on 
and 25, 1939, the main topic for discussion was “Metallic Osteosynthesis m 1 
Dr. J. Verbrugge, Dr. R. Rombouts, and Dr. J. Massa, pupils of Dr. Lam o e by 
werp, reviewed the case histories of 318 patients. Of these, ISO were opera e ^ b y 
Dr. Lambotte; ninety, by the three surgeons presenting the report, and l foi r . r J> ^ a 
Dr. Tavernier of Lyon. Their study was based on 109 of these cases v> ic 
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sufficiently long follow-up period with check-up roentgenograms. As a means of com- 
parison, eighty-six cases of fractures in children, treated conservatively, were also pre- 
sented. The conclusions derived from this study were as follows: 

1. Metallic osteosynthesis in children is not dangerous. 

2. The technique does not cause any serious complications. 

3. It favors and hastens functional recovery. 

•1. It avoids the inconveniences of certain methods of orthopaedic treatment. 

5. The metal is practically always well tolerated. 

0. Metallic osteosynthesis is the technique of the future. 

In the discussion that followed, Dr. Lambotte confirmed the views of his pupils and 
stated that he believed that osteosynthesis was indicated in 10 per cent, of all fractures of 
the extremities. Prof. Sorrel, on the contrary, felt that osteosynthesis was rarely neces- 
sary in children, and that, when indicated, simple open reduction with catgut suture of 
the periosteum and without the use of metal gave satisfactory results. Dr. Van Nes 
stated that he practised osteosynthesis after corrective osteotomies. Dr. Parisel felt 
that in children nails and screws should be removed two years after operation. 

Other papers presented at this meeting were as follows: 

A Case of Sudeck-Leriche Syndrome Cured by Acetylcholine — Dr. F. de Moraes, 
Rio de Janeiro. 

Diaphyseal Resection as the Operation of Necessity and of Choice in the Treatment 
of Suppurative Staphylococcic Osteomyelitis— Dr. E. Sorrel and Dr. A. 
Guichard, Paris. 

Arthrodesis of the Hip in Arthritis Deformans — Dr. P. C. Van Nes, Leyden. 

A Case of Multiple Epiphysitis of the Metacarpophalangeal and Metatarsopha- 
langeal Joints — Dr. Michotte, Brussels. 

Tomography in Orthopaedic Surgery — Dr. Rombouts, Antwerp. 

A Case of Ollier’s Dyschondroplasia Reviewed after Ten Years — Dr. J. Van Haelst, 
Ghent. 

The papers presented at this meeting are published in full in the Bulletin de la SocUt6 
Beige d' Orthopedic el de Chirurgie de VAppnrcil Moleur, Volume XI, Numbers 5 and 6, 
1939. 


The Fifth Assembly of the United States Chapter of the International College of 
Surgeons was held at the Florida Medical Center in Venice, Florida, February 11 to 
14, 1940. Dr. Fred Albee, the President-Elect, was the host. Approximately 400 at- 
tended the meeting, and a large class was inducted into the International College of 
Surgeons. 

The following program was presented: 

Surgical Treatment of Giant-Cell Tumors of Bones — Prof. Alberto Incldn, Habana, 
Cuba. 

Several Cases of Osteochondritis in Adolescents — Dr. Alfonso Ortiz-Tirado, Mex- 
ico City, Mexico. 

The Treatment of Compound Fractures — Dr. Grover C. Weil, Pittsburgh, Penn- 
sylvania. 

Preliminary Observation of the Use of Venom in the Treatment of Spastic Paralysis 
— Dr. Thomas Wheeldon, Richmond, Virginia. 

The officers elected for 1941 are as follows: 

President-Elect: Dr. Desiderio Roman, Philadelphia, Pennsylvania. 

First Vice-President: Dr. P. Brooke Bland, Philadelphia, Pennsylvania. 

Second Vice-President: Dr. Duncan MacPherson, New Aork, N. A. 

Third Vice-President: Dr. Moses Behrend, Philadelphia, Pennsylvania. 

Fourth Vice-President: Dr. Raymond W. McNealy, Chicago, Illinois. 

Fifth Vice-President: Dr. R. B. Dillehunt, Portland, Oregon. 
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BRITISH ORTHOPAEDIC ASSOCIATION 

The British Orthopaedic Association held its Annual Meeting in London on Friday, 
December S, 1939. This meeting, previously to have taken place in Cardiff, had been 
postponed because of the outbreak of war, and, for the same reason, a one-day meeting, 
devoted entirely to the presentation of short papers, was arranged instead of the usual 
two-day meeting. It took place at the Royal Society of Medicine, by the courtesy of the 
President and Committee, and was attended by a large number of members. 

Owing to the recent death of the President, Mr. Naughton Dunn, the meeting was 
conducted by the Vice-President and President-Elect, Prof. T. P. McMurray, who 
opened the session with a warm tribute to the late President. 

During the proceedings, the Annual General Meeting of members was held. New 
officers were elected and a scheme for the continuance of bi-annual meetings at readily 
accessible centers for the duration of the War was approved. 

The Association Dinner was held on the same evening at the Langham Hotel. 
Among the distinguished guests present were Dr. J. H. Hebb, C.B., C.B.E., Dr. Allen 
Daley, Sir Alfred Webb-Johnston, and Dr. J. Trueta. 

The following communications were made : 


The Treatment of Compound Fractures by Dr. J. Trueta, Barcelona. 

Dr. Trueta outlined the treatment which he had found highly successful in over 1000 
compound fractures produced by aerial bombs during the Spanish Civil War. He em- 
phasized the necessity for the speedy transfer of casualties to the hospital and for their 
proper segregation by experts on arrival. For the prevention and combating of sepsis, 
the following technique was found to be of the greatest value: 

1. A careful excision of all damaged tissues, and particularly of muscle, preferably 
within two hours of the injury. 

2. Adequate drainage of all cavities by sterile absorbent gauze. 

3. Rigorous immobilization, secured in the vast majority of injuries by plaster-of- 
Paris applied directly on the skin without padding and without a window over the wound. 

The only exception to the use of plaster-of-Paris was in those patients in whom there 
was doubt about the vitality of the tissues remaining after excision, or doubt about t ie 
total circulation of the limb. Gas gangrene had occurred in only one patient, and m 
only eight had it been necessary to remove the plaster because of cellulitis in the region 
of the wound. These complications could be recognized immediately by changes m ^ 
comfort of the limb and in the general condition of the patient, and, in Dr. True as 
opinion, were not obscured from the expert surgeon by the plaster-of-Paris splint. 


Sacro-Iliac Tuberculosis by Mr. H. J. Seddon, London. . ... 

One hundred and seventy-six cases of tuberculous disease of the sacio-i iac jom^, 
collected from various open-air hospitals throughout England, were reviewed mos , C ? ca | 
prehensively. It is a disease chiefly of young adults, and there are three distinct cm 
types: (1) an isolated closed lesion, with a mortality rate over a six-year perio o ^ ^ 
cent.; (2) an isolated lesion with sinuses, with a mortality rate over a six-yeai pen ^ 
25 per cent.; and (3) a lesion with or without sinuses, but accompanied by a esl ^ scess 
where in the body, with a mortality rate over a six-year period of 55 pei cen . cq]) _ 

formation is very frequent. Bony ankylosis appears to be the usual end resu 
servative treatment, even in the absence of secondary infection. Fusion o 
by operation may be beneficial, but the merits of this procedure have not y e ee ^ ^ 
demonstrated. Recovery generally means that the patient will be able to r6 p ))anc y 
work, and relapse is very rare; some chronic invalidism is due to sinuses, 
does not cause relapse of the disease. 


Trauma to the Knee Joint by Mr. A. 0. Parker, Cardiff. . nisappQud' 

This paper dealt with fractures of the lateral tuberosity of the ti ia. ^ ten { 3 . 
ment with the result of conservative treatment was expressed, and 1 
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lively suggested tiuit in ceitiiin of these fiactuies a bettei leconstmction of the damaged 
articular plateau could be obtained by an open opeiation. Fiom a limited experience he 
felt that the lateial meniscus, tom fiom its peripheral or cential attachments, pre- 
sented an obstacle to successful conseivative leduction of the fiacture moie often than 
was realized. 


Amputations by Mr. P. Jcnncr Veirall, London. 

Mr. Yerrall presented an abundance of most instructive information about amputa- 
tions, gained from his long experience at Queen Mary’s Hospital for the Limbless, Roe- 
hampton. 1 1 is impossible, irr a brief lepor t, to do justice to Mr Verrall’s comprehensive 
atrd detailed survey of every step itt operative technique and in the fittrng of artificial 
limbs. Of his rrratry useful hints, perhaps the one least commonly known was that 
nerves should never be crushed, ligatured, pulled down and cut short, or injected with 
alcohol. A plea was made for conservatism irr the treatment of painful stumps, w'hich 
are most efficiently dealt with by expet t limb-fitting, by atrodal galvanism, and by the 
development of an occupational interest. 

The Value of Irradiation in the Treatment of Primary Tumors of Bone by Mr. K. I. Nissen, 
London. 

This paper was a careful survey of ninety cases treated at the Westminster Hospital 
Radium Annexe durirtg the past eight years. Many of them were inoperable, and ir- 
radiation was the only possible form of treatment. Implantatron of radium needles or 
seeds was condemned atrd was trot used in this serres. External irradiation by deep 
roentgen rays or radium bomb is vastly superior, for it has the advantage of accurate 
dosage and control of direction without trauma to the tumor 

In tumors with a bulky stroma atrd relatively poor vascularity — for example, 
chondrosarconrata — irradiation is of little use, and the value of amputation or excision is 
undisputed. In highly malignant and vascular osteogenic sarcomata metastases occur so 
early that death is inevitable, no matter what treatment rs employed The best that 
irradiation can do is to retain a painless and useful limb for the remainder of the patient’s 
life. 

In less malignant sarcomata high dosage is necessary, and local recurrences take 
place about one year after the commencement of treatment Fuither irradiation may 
control spiculated periosteal growth, but medullary extensions are most intractable. 

In Ewing’s tumor irradiation produces rapid resolution, which can be maintained 
until death. 

Osteoclastomata of the extremities are best treated surgically, but large tumors of the 
trunk bones, w'hich ate grave surgical problems because of hemorrhage, sepsis, and in- 
complete removals wrth recurrence, often respond veiy well, after a transient rncrease in 
symptoms, to small doses of irradiation. 

THE AMERICAN ACADEMY OF ORTHOPAEDIC SURGEONS 

The Eighth Annual Convention of The Ameiican Academy of Oithopaedic 
Surgeons w r as held at the Hotel Statler, Boston, Massachusetts, January 21 to 25, 1940, 
under the presidency of Dr. Geoige E. Bennett, of Baltimore 

The morning of the first day was devoted to a clinical program presented by Dr. 
Albert H. Brewstei, Dr. Joseph H. Shortell, Dr. Otto J. Hermann, Dr. Frank R. Ober, 
and Dr. M. N. Smith-Petersen. In the afternoon the members and guests were given 
the opportunity of visiting operative and dry clmics held at the Massachusetts General 
Hospital, the Children’s Hospital, the Massachusetts Memorial Hospitals, Boston City 
Hospital, The Carney Hospital, and Robert B. Brigham Hospital. 

The very full and interesting scientific program which occupied the other four days 
compused the following papeis - 
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Symposium on the Treatment of Tuberculosis of the Spine — Dr. A. Brace Gill, Philadelphia, 
Pennsylvania, Chairman. 

Following the introduction and outline of the symposium by the Chairman, Dr. A. 
Bruce Gill, the “Pathology” was discussed by Dr. J. Albert Key, St. Louis, Missouri. 
Dr. J. Burns Amberson, Jr., New York City, was invited to consider the “Pathogenesis 
and Medical Treatment”. Papers on the “End Results of Treatment” were presented 
by the following: Dr. Walker E. Swift, New York, N. Y.; Dr. Mather Cleveland, New 
York, N. Y.; Dr. Henry W. Meyerding, Rochester, Minnesota; Dr. Fremont A. Chand- 
ler, Chicago, Illinois; the late Dr. Z. B. Adams, Boston, Massachusetts; Dr. R. I. Harris, 
Toronto, Canada (by invitation); Dr. Leo Mayer, New York, N. Y.; and Dr. Paul P. 
Swett, Hartford, Connecticut. 


Syphilitic Lesions of Bones and Joints — Dr. Edwin D. Weinberg, Baltimore, Maryland. 

(By invitation.) 

The author reported on his extensive studies of several hundred cases and emphasized 
the similarity between syphilitic bone and joint lesions and almost any other known 
bone and joint condition. The tibia is the most frequent site of involvement. Multiple 
lesions with extensive areas of destruction frequently cause no symptoms and are 
demonstrated only by roentgenographic examination. Positive serological findings do 
not necessarily mean that the bone lesions are specific, but the therapeutic tests often 
show whether the serological findings represent the bone lesion in question. The 
colored race is more susceptible to the disease than the white race. 


Malignant Joint Tumors ( Synoviomata ) — Dr. Dominic A. DeSanto, Dr. Robert Tennant, 
and Dr. Paul D. Rosahn, New York, N. Y. (by invitation). 

Synoviomata are described as malignant sarcomatous tumors arising from synovia 
tissues and found within joints, para-articular bursae, and tendon sheaths. They are 
more common than is generally supposed and clinically are often overlooked or diagnose 
as fibrosarcomata, spindle-cell sarcomata, etc. In the cases studied, the average age 
was thirty-six years. The preoperative time was from six months to ten years, " ith an 
average of forty months. The symptoms consist of pain, dysfunction, and tumor. 
These tumors are malignant, because local excision results in prompt recurrence an 
pulmonary metastases. Calcifying soft-tissue masses in or about the joint are not an 
infrequent finding. In general, the results of treatment are disappointing, but ear ier 
diagnosis and primary radical treatment may be expected to improve the piognosis. 

Tuberculosis of the Large Long Bones of the Extremities — Dr. W. B. Carrell, Dallas, Texa , 
and Dr. H. M. Childress, Jamestown, New York (by invitation). 

This analysis of ninety-nine cases of tuberculosis of the long bones (123 ones 
based on twenty-nine reported cases from the English literature and seventy cases ^ 
tained as the result of questionnaires sent to 250 leading orthopaedic suigeons in ^ 
United States. The majority of the lesions occurred in the tibia, the femur, an 
humerus. Half of the patients were over twenty years of age. Twenty- ve ia 
pulmonary tuberculosis. In regard to treatment, twenty-three had no speci 
ment; forty-six had incision and drainage; and ten had curettage and primary 
The latter treatment was the most successful. An unusual case of m jP w liich 
tuberculoid lesions”, in which the diagnosis could not be definitely esta is ec , 
was almost certainly of tuberculous origin, was presented in detail. 

• T) Ttoval Storrs 

Attainment of Good Posture by Use of Natural Reflex Mechanisms r - 

Haynes, New York, N. Y. (By invitation.) aI1 j cats. 

This was an extensive study of postural reflexes in experimen s on an( ) the 

There are reflexes which affect the position of parts or segments o ® ^ behavior 

attitude of the body as a whole. These reflexes are part of the to a pa ^ asso ciated 
and subject to its control. In the human being there may e 0 ‘ e^perinrental 
muscle actions which are practically identical with the patterns seen ^ t j, e 

animals. They may be elicited with great precision by simple e 

suited!' 
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boilj’ with lesultant assumption of piopei position and distnbution of tone in muscles 
which maintain tins poMtion Education in pioducmg these leflex patterns is not diffi- 
cult. Because, in employing them, use is made of a neivous integiation developed with 
the evolution of the uptight postuie foi its contiol, maintenance of a good posture 
requires less dibit and soon becomes habitual 

.1 Program for the Care of Cupplul Chihli in in New Yoik City — Dr. Vernon W. Lippard, 
New York, X. Y. (By invitation.) 

This investigation revealed that theie aie 16,731 cnppled children in the area of 
New York City, or 2 2 pci 1000 of the total population. The annual income of 75 per 
cent, of these families was under $2,000, and that of 38 per cent. w T as under SI, 000. 
Adequate hospital facilities were found to exist, but greater correlation between clinics 
and social agencies is needed. Follow-up caie in hospital out-patient departments offeis 
better results than m schools oi health centeis. Since many children cannot be phys- 
ically rehabilitated, special educational facilities are necessaiy. Three types were lecom- 
mended: (1) special classes in schools; (2) classes organized in hospitals, and (3) home 
instruction by visiting teueheis 

President’s Address — Dr George E. Bennett, Baltimore, Maiyland. 

In this paper Dr. Bennett outlined the development of the treatment of injuries of the 
vertebrae, tiacing it back as far as the Edwin Smith papyrus of ancient Egypt Three 
case histones from this remaikable document illustrated the accuracy of the clinical 
descriptions of these mjuues. The windiass-traction treatment of Hippociates was 
described, and vanous mediaeval adaptations were recounted, including an Arabian 
attempt at reduction by standing on the patient’s back. Paul of Aegina was credited 
with originating laminectomies, and Pare employed them m the Renaissance Somering, 
in 1793, provided the first accurate pathological description of compressed vertebrae. 
Hyperextension treatment was fiist effectively used by Malgaigne, although it had been 
attempted 2000 years earlier by Hippocrates, who placed a pig’s bladder beneath the 
lumbar vertebrae, but failed in Ins effort to inflate it. 

Treatment of the Cerebral Palsies — Dr. Wmthrop Phelps, Baltimore, Maryland. 

Dr. Phelps reviewed the history of the treatment of cerebral palsy and gave the 
results of the most recent surveys as regards number of cases, distribution, and division 
of types. He included estimates of the amount of feeblemindedness found in the total 
group and enumerated the difficulties in connection with terminology and classification. 
He found that 69 per cent of the patients came wathin the normal limits of intelligence. 
Spasticity, athetosis, and ataxia were also discussed. 

Bone Tumors — Dr. Charles F Gescluckter, Baltimore, Maiyland. 

In this paper Dr Geschickter discussed the diagnostic features of the major forms of 
both benign and malignant bone tumors, including symptoms, physical and roent- 
genographic findings, and the clinical course He summarized the surgical proceduies 
and types of radiation therapy for the various types of tumors and presented data on 
more than 100 cases of bone sarcoma in which the patients survived moie than five 
years after treatment. 

Treatment of Osteogenic Sarcoma — Dr. Albert B. Feiguson, New York, N Y (By 
invitation ) 

Conti aiy to the classical teachings, the authoi submitted that early amputation for 
osteogenic sarcoma may actually increase the mortality of the condition and that radia- 
tion and pielimmary excision should be earned out fiist. The data drawn from his 
study of 400 registered cases tended to support his contention. 

The Conservative Treatment of Poliomyelitis with Paralysis — Dr. Raymond E Lenhard, 
Baltimore, Maiyland. 

The authoi made a careful study of the end results of 207 cases of poliomyelitis 
treated by conservative therapy at the Children’s Hospital School, Baltimore, with 
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emphasis upon the problem of the return of muscle power. The following conclusions 
were reached: 

1. The average period of optimum muscle recovery is one year and seven months. 

2. Recovery does not depend on the degree of paralysis at onset. 

3. No further gain in muscle power is to be expected from coiitinuing physical 
therapy after the optimum return of power has apparently been reached, except in the 
abdominal musculature, where such therapy may be beneficial after more than two years. 

4. Tendon transplantation does not increase the power of the muscle itself, but 
merely changes its mechanical function. 

Fat Embolism — Dr. Carlo S. Scuderi, Chicago, Illinois. 

The author demonstrated that quantitative total-blood-fat determinations are 
valueless in diagnosing the condition, and that it is not the amount of fat which causes 
harm, but the qualitative state of the fat droplets. Controlled study of 200 normal blood 
and urine specimens indicated that the fat droplets are negative in the unselected hos- 
pital case. The importance of the last few cubic centimeters of urine for fat-droplet 
determinations was demonstrated both in vitro and by the injection of oil in the pelvis 
of the human kidney. The results of experimental work showed the value of chest 
roentgenograms and the complete unreliability of surface-tension determinations for 
diagnosis. Experiments on the frog and the dog were undertaken to determine the 
exact mechanism of excretion of fat droplets in traumatic cases, and it was found that the 
fat droplets are excreted only through the tubules of the kidney. 

Surgical Approach in Supracondylar “T” Fractures of the Humerus Requiring Open Reduc- 
tion — Dr. George W. Van Gorder, Boston, Massachusetts. 

Fractures of the condyle of the humerus present difficulties which often can be met 
only by open operation. The approach suggested in this paper is through a mid-line 
posterior incision over the elbow and the lower humerus. Particular care is taken to 
identify the ulnar nerve. The triceps fascia and tendon are exposed and cut in a U-shape 
manner, starting from behind the lateral condyle, extending upward, transversely, a” 
downward to make a tongue, and ending at the medial condyle. The distal oi cut en 
of the triceps is then reflected backward, giving a better exposure than by any ot ier 
approach. When the fragments have been plated or fixed, the triceps tendon and asm 
are resutured, and the wound is closed. 

Cavus Feet — Dr. Albert H. Brewster, Boston, Massachusetts, and Dr. Carroll B. Lanon, 
Boston, Massachusetts (by invitation). «■,. e 

The results of follow-up examinations in thirty-three cases were repore 
average postoperative observation period was seven and nine-tenths years, r 
operations were the rule: the thirty-three patients were subjected to ninety- " 0 0 P , 
tions. The authors concluded that the most definitive treatment fbr cavus is ^ 
arthrodesis, plus transplantation of the long extensor tendons of the toes to t le me a 
necks. 

Correction of Congenital Flat-Foot by Aslragalar Shortening Dr. J. Wairen AAhite, 

vide, North Carolina. , construc- 

Because the operations designed for this condition depend laige y upon arc j li 

tion of a solid bony longitudinal arch, and failure in obtaining bony unl01 * * j another 
or its subsequent collapse, defeats their purpose, the autfioi has emp ^ osteot- 
principle. His operation consists in resection of a portion of the astiaga ai os | eo j orI1 y 
omy of the os calcis, and implantation of the resected wedge between conve x, 

planes of the os calcis. Thereby the concave outer border of the oo rs ^ ^ , irc h js 
the convex inner border of the foot is made concave, and the norma ar 
restored. ^ 

The Lambrinudi Operation for Drop-Foot — Dr. Vernon L. Hart, M inneap Q (Q U y’s 

This operation was first described in 1927 and again in 1933 >} al 
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Hospital, London. It con.-i-t.- in resection of the n. 
Id to the subastragalar joint, while the foot t- hoi I m 
surface of the os calcis. A niche is made in the n i i 
of the astragalus is placed in such a position ill i i 
forinity. The remaining anterior edge is deeph , 
ankle joint is actually in extreme equinu-, wlnli 1 , 
foot are at a right angle to the line of the tibi , 


1 n,l iii i k oi the astragalus, paral- 

10 i o tod resection of the upper 
1 i"i in this the remaining body 

< o>' an extreme flexion de* 
• 1 1 1 Mto the niche, so that the 

11 i <•' d u joint and the entire 


\ t \ !« I M V 

i' i iu m ii congenital amputation. 


Congenital Amputation— Dr. Henry Ives-Iei, \, u 
Dr. Kessler described the use of a knu pl.i-i i 
Instead of active motor fixation, canals aie m oh in 'in -tnnm and are attached to the 

kineplastic prosthesis. The active movement nt tin 'tump as a unit is utilized 

in place of the isolated muscle to produce action h\ tin i|>|>hiiee In this way his opera- 
tion differs from the usual kineplastic operation- ol s.iuvi hnu h Bosch-Arana, and others. 


Amputation at the Knee Joint — Dr. S. Perry llngci-, ( htcago, Illinois. 

llie author advocated an amputation through the joint with fixation of the patella 
on the front of the femur in a dovetailed morti-e. lie claimed that this type of amputa- 
tion offers three advantages: (1) a wider base foi weight-bearing; (2) a bulbous end 
capable of sustaining the prosthesis without need ot a shoulder strap; and (3) freedom 
from the danger of injury to the epiphyseal giouth in children. The results obtained 
in twenty-two eases were discussed. 


Fractures of the Neck of the Femur in Children — Dr. John C. Wilson, Los Angeles, Cali- 
fornia. 

Ihe very serious consequences which often follow' fractures of the neck of the femur 
in children have not been sufficiently emphasized in the past. End-result studies show 
that in a large number of these cases aseptic necrosis of the head or associated deformi- 
ties develop, even when immediate treatment lias been carried out conscientiously. This 
leads one to a more serious consideration of the adequacy of accepted conservative 
measures and to the possible indications for operative interference, although the danger 
from nailing across the capital epiphyses must not be overlooked. 

Restoration of F unction in Fractures of ihe Tibial Plateau Complicated by Injuries of the 
Semilunar Cartilage — Dr. Guy M. Leadbetter and Dr. Frank M. Hand, Wash- 
ington, D. C. 

Injuries to the articular and semilunar cartilages, resulting from so-called “fender” 
fractures, were reviewed in a series of fifteen cases. The authors reached the conclusion 
that most of these fractures require open reduction. They advocated an approach from 
above, through the joint, in order to facilitate normal restoration of the plateau. The 
depressed fragments were “teased up”, and, if necessary, the semilunar cartilage was 
removed. Some of the longitudinal type of fractures required metal transfixtion. 
Physiotherapy was instituted after six weeks, and weight-bearing was allowed after 
about ninety days. 

The Restoration of Physiological and Anatomical Function in Old Ununited Intracapsular 
Fractures of the Neck of the Femur — Dr. Edward L. Compere, Chicago, Illinois, 
and Dr. John Lee, Los Angeles, California (by invitation). 

The method of treatment of old ununited intracapsular fractures of the femur which 
'vas presented in this paper includes open reduction, the use of an autogenous bone graft 
for the stimulation of osteogenesis, internal metal fixation, and immediate mobilization. 
No cast is needed. This enables the patient to be up in a wheel chair after one or two 
weeks, to be up on crutches after eighteen days, and to be discharged in an average of 
twenty-four days. Seven cases were reported, in six of which good results were obtained. 

Slipping of the Upper Femoral Epiphysis — Dr. M. Beckett Howorth, New r \ ork, N. Y. 

Dr. Howorth made a distinction between the complete and the incomplete slipping 
and emphasized the importance of early diagnosis of the preslipping stage. The aim of 
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treatment is the production of premature union by means of bone drilling and bone 
insertion by open methods. Early active motion after operation is essential. Of forty 
cases treated in this manner, the results were good in thirty-nine. Healing was obtained 
in thirty-seven in twelve Weeks. 


There were many interesting and well-presented scientific exhibits. The selection of 
the Committee on Scientific Awards was announced at the Annual Banquet on Wednes- 
day evening. The Gold Medal was won by Dr. E. A. Codman, Dr. Channing C. Sim- 
mons, and Dr. Clifford C. Franseen for their exhibit on “Bone Tumors”. The Silver 
Medal was awarded to Dr. Fuller Albright for his exhibit entitled “ (A) Hyperparathy- 
roidism, (B) Menopausal Osteoporosis, (C) Syndrome Characterized by Precocity in 
Females but not Males, Areas of Pigmentation, and a Disseminated Osteitis Fibrosa”. 
The Bronze Medal was presented to Dr. Walter Bauer and Dr. Granville A. Bennett for 
their exhibit on “Degenerative Changes in Joints”. 

Certificates of Honorable Mention were awarded to the following: 

f Slipping of the Upper Femoral 


Dr. Frank R. Ober, Dr. William T. Green, Dr. 
Leo J. McDermott, Dr. Sidney Farber, Dr. 
George Wyatt, and Dr. L. M. Strayer, Boston, 
Massachusetts : 

Dr. Allan F. Voshell and Dr. Otto C. Brantigan, 
Baltimore, Maryland: 

Dr. Walter P. Blount and Dr. Albert C. Schmidt, 
Milwaukee, Wisconsin: 

Dr. Edwin D. Weinberg, Baltimore, Maryland: 
Dr. Toufick Nicola, Montclair, New Jersey: 


Dr. Emanuel B. Kaplan, Bronx, New York: 


Epiphysis. 

Embryological Development of 
the Human Hip and Knee. 

Neuroblastoma. 

Internal Derangements of the 
Knee. 

Fractures in Children Are Dif- 
ferent. 

Syphilitic Bone and Joint Le- 
sions. 

Types of Operations for Re- 
current Dislocation of the 
Shoulder. 

Injuries of the Extensor Ten- 
dons of the Fingers, Mechan- 
ism, and Repair. 


At the Annual Banquet also, the report of the Membership Committee nas pre- 
sented, and the following were approved for membership: 

Dr. Robert B. Acker, South Bend, Indiana. 

Dr. Alexander L. Bassin, New Haven, Connecticut. 

Dr. Gordon W. Batman, Indianapolis, Indiana. 

Lieut.-Col. Oral B. Bolibaugh, San Francisco, California. 

Dr. Hira E. Branch, Detroit, Michigan. 

Dr. Alvia Brockway, Los Angeles, California. 

Dr. Robert R. Brown, Nashville, Tennessee. 

Dr. Philip I. Burack, Columbus, Ohio. 

Lieut.-Col. Burgh S. Burnet, San Francisco, California. 

Dr. Jack Kennedy Colman, Butte, Montana. 

Dr. Alfred Ernest Deacon, Winnipeg, Manitoba, Canada. 

Dr. George A. Duncan, Norfolk, Virginia. 

Dr. George William Eggers, Galveston, Texas. 

Dr. Charles F. Ferciot, Lincoln, Nebraska. 

Dr. Paul J. Finegan, Trenton, New Jersey. 

Dr. John J. Flanagan, Newark, New Jersey. 

Dr. John W. Ghormley, Albany, New York. 

Dr. Robert E. Hastings, Tucson, Arizona. 

Dr. Robert G. Huckell, Edmonton, Alberta, Canada. 

Dr. Archibald L. Huether, Salt Lake City, Utah. 
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Dr. A. Gurney Kimberley, Portland, Oregon. 

Dr. Joseph M. Murray, Ottawa, Ontario, Canada. 

Dr. Martin T. Myers, Atlanta, Georgia. 

Dr. Duncan C. McKeevcr, Houston, Texas. 

Dr. Robert Lee Patterson, Jr., New York, N. V. 

Dr. John F. Pohl, Minneapolis, Minnesota. 

Dr. Richard B. Raney, Durham, North Carolina. 

Dr. Peter E. Sabatelle, New York, N. Y. 

Dr. David I. Schwartz, Fort Wayne, Indiana. 

Licut.-Col. Jesse Irving Sloat, Washington, D. C. 

Dr. Hugh Smith, Memphis, Tennessee. 

Dr. Irvin Stein, Philadelphia, Pennsylvania. 

Dr. Jose Ignacio Tarafa y Urdanivia, Habana, Cuba. 

Dr. Robert Ulin, Boston, Massachusetts. 

Dr. James B. Weaver, Kansas City, Missouri. 

Dr. Howard George Weiler, Wheeling, West Virginia. 

Dr. Royal Whitman was elected to Honorary Membership. 

The officers for the ensuing year are: 

President: Dr. Robert D. Sehrock, Omaha, Nebraska. 

President-Elect: Dr. Oscar L. Miller, Charlotte, North Carolina. 

Vice-President: Dr. Paul B. Steele, Pittsburgh, Pennsylvania. 

Treasurer: Dr. E. Bishop Mumford, Indianapolis, Indiana. 

Secretary: Dr. Carl E. Badgley, Ann Arbor, Michigan. 

Librarian-Historian: Dr. Philip Lewin, Chicago, Illinois. 

The following members of committees were also elected: 

Membership Committee: Dr. Frederic C. Bost, San Francisco, California. 

Program Committee: Dr. Myron 0. Henry, Minneapolis, Minnesota. 

Committee on Scientific Investigation: Dr. Charles W. Peabody, Detroit, Michigan 
Committee on Legislation and Medical Economics: Dr. John R. Moore, Philadelphia 
Pennsylvania. ’ 

Nominees for American Board of Orthopaedic Surgery: Dr. Clarence Heyman 
Cleveland, Ohio; Dr. Joseph A. Freiberg, Cincinnati, Ohio; Dr. Guy Caldwell’ 
New Orleans, Louisiana. 

The next meeting will be held in New Orleans, Louisiana, January 12 through 16 
1941. 


The Hospital for Joint Diseases of New York City announces the publication of 
the Bulletin, which will be devoted to recording material of orthopaedic interest from the 
experience of its clinical and laboratory divisions. For many years the staff physicians 
of the Hospital have been engaged in clinical investigation, research, and surgical studies 
of a wide variety of orthopaedic conditions. The Bulletin is intended as a vehicle for 
these experiences. It is edited by Dr. Samuel Kleinberg with the assistance of an 
Editorial Board. 
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Fractures and Other Bone and Joint Injuries. R. Watson-Jones, B.Sc., 

M.Ch.Orth., F.R.C.S. Baltimore, The Williams & Wilkins Co., 1940. 813.50. 

This book of 723 pages gives a comprehensive review of injuries of bones and joints 
and methods of treatment. The text is well edited and amplified by numerous illustra- 
tions and drawings. In the presentation of the wealth of material, an honest enthusi- 
asm is evident throughout. However, in connection with the optimism regarding results 
in certain troublesome fractures, it must be borne in mind that the author has practised 
under special conditions, which vary greatly from those in the United States. 

One of the major themes which one meets throughout the book is that of adequate 
immobilization. The importance of this factor is stressed, as is that of avoiding un- 
necessary immobilization, which might result in stiffness of parts not concerned with the 
fracture. The subject of avascular bone necrosis is well presented, the salient points 
being emphasized by convincing illustrations. 

The book covers such a wide field that it is not possible to mention each subject. 
Bone repair, delayed union and non-union, joint stiffness, soft-tissue injuries compli- 
cating fractures, and compound and infected fractures are all discussed in Part I. Patho- 
logical fractures and birth fractures comprise Part II. Part III covers injuries to the 
trunk and head, including spine, chest, and head. Parts IV and V take up injuries of 
the upper and lower limbs, while Part VI presents some unusual and instructive cases. 
The appendix contains a plan of organization of a fracture service. The index of authors 
and the general index furnish a comprehensive bibliography on the present-day treatment 
of fractures. 

In general, the book contains much of value, which is well presented and adequate } 
illustrated, but little that is new. The subject matter represents the experience o a 
large medical center in a foreign land. The physician interested in the treatment o 
fractures will find the book a desirable addition to his reference books upon tie 
subject. 


Fuss und Bein: ihre Erkrankungen und deren Behandlung (Foot an e S- 
Their Diseases and Treatment). Prof. Dr. med. Georg Hohmann. 3 Au 
lin, Julius Springer, 1939. 28.80 marks. e 

This is the third edition of a volume which first appeared in 1923, un er le s ^ 
title. While the general structure has been maintained, the book has been lncieas^ ^ 
over twice its original size. Many new illustrations have been added in the o y o 
work, rather than as a group at the end. The text is extremely rational an rea 
although somewhat verbose. . , 

About one third of the text is dedicated to an excellent discussion o ^ ^ 

Other conditions of the foot are treated in somewhat less detail. The t u y vgr ^ 
bears the title “Significance of Foot Disabilities to State and Race . ^abilities 
contains only a very mild and abbreviated statement of the fact tha oo 
may have social consequences in regard to military service, etc. ood-Scldatter 

Except for a few topics, such as arthritis of the hip and 'nee, tbe knee for 
disease, hemangioma of the calf musculature, and compression ban age o ^ jj,e title- 
effusion, very little is said of the leg or thigh to justify the inclusion o . ® - eiu ’There 
No ordered discussion of the deformities or therapy of the paralytic oo i which are 
appears to be a lack of a guiding principle in the organization o e su Labilities of the 
considered. Nevertheless, those with a real interest in the commoner “ jbliograpby 
foot will find the book well worth having and reading. An extensiv 
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the German and Flench wnteis on the subject is appended. It is unfoitunate, however, 
that the authoi does not appeal to be as fannhar with the hteiatuie which has appeared 
in the English language. 


Opeiutive Orthopedics Willis C. Campbell, M.D. St. Louis, The C. V. Mosby Co., 

1939. S12 30. 

This is an excellent lefcience booh of oithopaedic technical pioceduies. Almost 
every surgical proceduic of modem times which has been descnbed in the hteiature and 
which deals with problems of the spine oi extiemities has been mentioned oi outlined m 
some detail. 

The entire volume is exceedingly well written and well edited The lllustiations, 
which include roentgenograms, photogiaphs, and aitist’s diawings, have been well chosen 
and reproduced in splendid detail Techniques of opeiations have, for the most part, 
been shown by simple line diawings, which aie easily followed. 

The author does not eleaily designate his own prefeience m the selection of a speci- 
fic orthopaedic operation foi each of the conditions descnbed Thus, in considering spine 
fusion, hip fusion, or the treatment of fiactuies of the neck of the femui, opeiative pro- 
cedures and techniques used by many diffeient suigeons are outlined. The youngei and 
less experienced surgeon, who is attempting to deteimine what method he should adopt, 
may be confused by this fact Piesumablv the neophyte will, in most instances, prefer 
the particular vanation in technique which the authoi of the book has found most satis- 
factory. For this younger surgeon or student, howevei, a critical analysis of the ad- 
vantages oi the disadvantages of the vaiied techniques of operation for any specific condi- 
tion would have been a leal and much appi eciated aid 

Some proceduies have been descnbed which, in the opinion of this reviewer, are 
definitely ill-advised or dangeious Among these would be included the suggestion of 
drilling the neck of the femur and the capital epiphysis for the treatment of Legg-Calve- 
Pcrthes disease, or the tibial tubeiosity foi the tieatment of Osgood-Schlatter disease. 
The author does point out the fact that such trauma to epiphyseal growth centers of 
young children may icsult in serious deformities by the time these children have reached 
adult life, and wains against the lndiscnminate use of such procedures. 

This is one of the most complete lefeience books and, by and large, one of the best 
textbooks of oi thopaedic surgical technique w hich has been published. No surgeon who 
is practising orthopaedic suigeiy as a specialty oi who has a particular interest m frac- 
tures or traumatic suigery in general can afford to be without a copy of Operative 
Orthopedics” in his libiary. 


Das BnusrBEiN und seine Gelenke Normale end krankhafte Befunde, darge- 
stellt zum Teil iiittels neuer rontgenologischer Methoden. (The Sternum 
and Its Articulations Normal and Abnormal Conditions Demonstrated in Part by 
Means of a New' Roentgenograpluc Method ) Dr E A. Zimmer. (Fortschntte 
auf dem Gebiete der Rontgenstrahlen, Erganzungsband LVIII ) Leipzig, Georg 


Thieme, 1939. 15 marks. 

The authoi descnbes a method in which the roentgenograms are a en as double 
exposuies,— that is, the roentgen-ray tube is moved a certain distance after the first pic- 
ture has been taken. Then a second exposure is taken upon the same him. During this 
proceduie, the patient, lying upon the film, is allowed to breathe is method of double 
roentgenography has the advantage of the so-called contact pic ure y w ich the out- 


lines of the ribs and lungs are obliterated. , 

The appearance of the sternum show's any variations o e one nuc ei, that is, in 
their number, position, and time of emeigence and blending Nutrition is primarily 
furnished by the mammary artery. The injuries and diseases of the sternum are thor- 
oughly discussed Rickets, which often reveals grotesque deformities is the first to be 
mentioned. Tuberculosis occurs primarily in the sternoclavicular joints. All the other 
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skeletal diseases, such as osteomyelitis, actinomycosis, and syphilis, involve the sternum 
and its joints. The sternoclavicular joints are often the seat of arthritis deformans. 
The aseptic necrosis which can be recognized by a dense focus surrounded by an atrophic 
area is well worth noting. The changes in tumors of the sternum are of especial interest. 
Extended metastases to the manubrium are repeatedly observed, particularly from hyper- 
nephroma, while primary tumors are rare. 

These very informative papers by Dr. Zimmer, which contain numerous case his- 
tories with excellent roentgenograms, are a valuable contribution to our knowledge of the 
sternum and its diseases. 


Orthopedic Operations: Indications, Technique, and End Results. Arthur 
Steindler, M.D., F.A.C.S. Springfield, Illinois, Charles C. Thomas, 1940. S9.00. 

In this excellent textbook, the subject of orthopaedic operations is presented with a 
clarity of form and completeness of matter which leave almost nothing to be desired 
The author modestly warns at the outset that “the whole truth cannot come from a soli- 
tary voice”; but the exhaustive lists of references at the conclusion of each chapter reveal 
the tremendous pains which he has taken to compare his opinions with other authorities 
in every aspect of his study. As a means of evaluating each surgical procedure, four 
critical principles are evoked: (1) Is the procedure rational from physiological and me- 
chanical standpoints; (2) is it corroborated by experimental evidence; (3) is the technique 
consistent with such evidence and with empirical observations; and (4) do reliable end- 
result statistics substantiate its claims? 

The introductory section of the text offers five chapters devoted to general principles: 
biology of functional repair, special risks, anaesthesia, preoperative and postoperative 
care, and consideration of surgical approaches. This is followed by a second section of 
twelve chapters, dealing with surgical technique as applied to the special tissues and 
structures of the locomotor system. Herein are included the specific operative treat- 
ments of tendons, joints, bones, ligaments, peripheral nerves, and skin. The final section 
reviews operative indications and end results of particular conditions. Congenital an 
traumatic deformities are discussed, together with such other topics as arthritis, degener^ 
ative bone diseases, circulatory diseases, tumors, and deformities due to disturbances o 
the nervous system, and inflammatory conditions. . 

Such a resume of the contents can convey only an inadequate picture of the tex i 
self. Its chief value lies in three particular characteristics, the first of which is its c an ^ 
This may be derived in part from the illustrations, which are beautifully drawn an^ 
which explain more through semidiagrammatic figures than would have been poss ^ 
with photographic views. These are combined with carefully worded descriptive 
graphs, which present essential anatomy and technique without confusing tie ie ^ 
with unimportant details. Secondly, the text offers a valuable running commen^^ 
upon the choice of various available procedures and upon the indications an app ^ 
tions of each. There is, by necessity, little space to extend such discussion . c ^°j rawn 
minimum, but even this allows the inclusion of many suggestions and cone us 10 . 11 ^.^ 0 f 
from the author’s wide experience. It seems unfortunate that technical escrl P^ j or 
operations are often separated from the commentary upon them, which is reS ^ erences 
chapters at the end of the book, but this defect is compensated by libera cioss i ^ acter 
and an extensive index. Last of all, and perhaps most valuable, is the inc usive 
of the text combined with its unbiased viewpoint. There is, perhaps, no speci ^ 
offers the surgeon so many technical alternatives. The important vana I0 ^ c j ar jty as 
principles justifying them are presented in these studies with the same orcenn ^ 
the author’s own methods. In a supplementary way, the list of leferences c^ ^ j[ m j- 
choice of treatment for each condition extends the scope of this book ar e ^°jjjli 0 grapl>y. 
tation of single authorship, and makes it in part a compendium and in par “ ^ study 

Altogether, the author has succeeded in presenting a clear, wise, an c 
of the principles and operative technique of orthopaedic surgery. 
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Periarthritis hu.meroscapulaius und verwandte Erkrankungen (Periarthritis 
Iiuineroseupularis and Related Diseases). Dr. Felix Anger. (Beihefte zur Monats- 
schrift fur Unfallhcilkundc und Versicherungsmedizin, Heft 28.) Berlin, Julius 
Springer, 1939. 4.50 marks. 

A number of acute and chronic ailments of the shoulder joint and the surrounding 
structures are discussed. Among these are affections of bones and joints, muscles, liga- 
ments, and bursae. Proper methods of examination for the various disabilities are 
described. 

Among diseases of the soft parts are periarticular inflammation, degeneration of the 
supraspinatus tendon, bursitis, and calcification of ligaments. 

The affections of bone and joint structures which are chiefly emphasized are osteo- 
chondritis dissecans, arthritis, and deforming disease of the acromioclavicular joint. 
A brief discussion of tuberculosis of the shoulder is included. 

These subjects are discussed more completely from the standpoint of etiology, 
symptomatology, and diagnosis than from that of treatment. 


Massage and Remedial, Exercises ix Medical and Surgical Coxditioxs. Noel M. 

Tidy. Ed. 4. Baltimore, Williams & Wilkins Co., 1939. S5.25. 

With an interval of but two years since the appearance of the third edition, this 
fourth edition shows few alterations or additions. This volume is of value to those, and 
only to those, who are familiar with and have had experience with the principles and ap- 
plication of physiotherapy. The author states in the preface that this book has been 
written to fill the need for a textbook for advanced students and those preparing for the 
examinations of the Chartered Society of Massage and Medical Gymnastics in England. 
The standard nomenclature in the Syllabus of this organization is used throughout the 
text. She further states that she has “tried to point out the general principles on which 
treatment should be based, leaving my readers to work these out in practise ”. Miss Tidy 
has covered the entire field of medicine and surgery in which she feels that this therapy 
will be of benefit. Chapters have been devoted to surgical conditions, fractures, disloca- 
tions, sprains, various deformities, and systemic and constitutional diseases. 

Under each subject is given a brief statement on etiology, symptoms, and patho- 
logical changes, with an outline of the principles and methods of application of massage 
and exercise for this condition. Added notes, recommending the use of diathermy, 
short-wave therapy, and ultraviolet and infra-red radiation, have been inserted, but, as no 
information has been given concerning the technique of application and the benefits to be 
derived from the use of these modalities, the value of this addition is negligible. 

In the chapters on fractures, dislocations, and sprains the very full notes cannot be 
followed explicitly by physiotherapists in the United States, as the methods of reduction 
and fixation, conditions, and recommended time for beginning physiotherapy are fre- 
quently at variance with the usually accepted methods in this country. A section on 
myositis ossificans has been added. This presents a clear picture of the causes and pa- 
thology, describes the symptoms so that there can be no excuse for overlooking the situa- 
tion, and prescribes prophylactic treatment. 

The section on medical conditions covers the variety of diagnoses found in an ex- 
tensive general practice. Careful and thorough directions for massage and exercises are 
given for each condition. With war an actuality, Miss Tidy has found it advisable to add 
notes on gas poisoning and “to suggest treatment in accordance with the pathology of 
the lesions”. 

The tables of exercises show a thorough knowledge of the Swedish System, and they 
are clearly described, compactly arranged, and particularly well illustrated. 

The author has evidently had an extensive experience in this special treatment, and 
she has presented exercises and movements which can be used successfully. This book 
should be a valuable guide to aid beginners in the adaptation of these modalities, and an 
interesting reference source for the experienced physiotherapist. 
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Das Widerstandsvermogen des Fusses. Eine qualitative Untersuchung unter 
besonderer Berucksichtigung der Fussbekleidung. (The Ability of the 
Foot to Withstand Strain. A Qualitative Investigation with Special Regard 
to Footwear.) Dr.-Ing. Erhard Mohler. Berlin, Julius Springer, 1939. 6.90 
marks. 

After a detailed consideration of the anatomy of the foot, embellished with numerous 
mathematical formulae and diagrammatic representation, the writer demonstrates that 
it is the function and not the form of the foot which is really important to the indi- 
vidual. He enumerates the various structures and circumstances which tend to impair 
the function and discusses the shoes, exercises, and proper care of the foot which maintain 
its health. He offers the usual objections to poorly designed shoes and outlines his speci- 
fications for proper construction. He approves of the inclusion of the stock, built-in 
arch support, which he calls a “Fusslager”, for the protection of the normal foot. For 
the treatment of feet which are already abnormal, he insists that arch supports be made to 
order, and these he calls “ Einlage”. 

The monograph is largely of theoretical interest to American orthopaedic surgeons. 
The writer’s fervent plea for cooperation between the manufacturer of shoes and those 
who must treat foot disorders would seem to be of greater significance in Germany than it 
is in the United States. 


Esguince de hodilla (Injuries of the Knee). Dr. Manuel Perez Zabala. Buenos 
Aires, Sebastian de Amorrortu y Hijos, 1939. 

There is no exact English equivalent of the Spanish word “esguince ; it means an 
injury to a joint by tearing or straining, which involves the ligaments, the soft stiuctures, 
and sometimes the bone. It includes sprains, ruptured ligaments, subluxations, an 
dislocations. _ 

The book is well organized as to its subject matter and very well written, 
author describes the early recognition and treatment of these injuries by Hippocra es 
Ambroise Parc and reviews the literature in connection with the whole subject. ' e - ^ 
tions on embryology and anatomy of the knee joint are especially good an are ^ 
illustrated. The mechanics of the knee joint itself are discussed in consideia e c e ® ^ ^ 
well as the pathological anatomy in various conditions. Considerable space is S 1 '’ ^ 

the roentgenography of the knee joint, and the importance of taking ioeri geno^ ^ 
from various angles and following the injection of air or oxygen into ie 3 
stressed. , . [] ie 

The author recognizes three chief types of injury caused by tearing ac .^.^ ^ j|, e 
knee joint — hemarthrosis, injuries to the lateral and cruciate ligaments, an m ^ ovec j on ,y. 
menisci. There is a short discussion of hemarthrosis with some remarks on s) 

Almost one-half of the monograph consists of a discussion ot injui ics to ie are 

ments of the knee joint. The mechanism of injury, the diagnosis, an t e ce the 
all very carefully considered and profusely illustrated. The author el , ecure dby 
majority of tears of the internal or external lateral ligament of the 'nee MU ^ tear is 
conservative treatment with a cast for eight weeks. In those cases ^ j 0 int, the 
complete and the ends of the ligament are wide apart or doubled jac ^”' era [ we ll-known 
prognosis from conservative treatment is poor. After discussing reconstruct' 

operative techniques, the author describes his own method, which consis tj ie knee 

ing the ligament from fascia lata and anchoring it securely above an ^ resu lts can 
joint. The author states that in many cases of torn cruciate 0 [^ en requinxt 

be secured by conservative treatment in a cast. However, opei 
and several operative techniques are described. together with S 00 ^ 

Excellent drawings of all the operative techniques are s lC ^ n ^ e e]J( j 0 f the bool 1 
roentgenographic reproductions and numerous case reports. monograph 0 

This is indeed an exceiiei 
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Vohlesuxgex Ddeh Feldciiirurgie (Lecture on Field Surgery). Prof. Dr. med. 

Hermann Mntti. Leipzig, Georg Tliiemc, 1939. 3 marks. 

It is surprising how much material has been concentrated in the fifty-six pages of this 
monograph. All the important questions of field surgery have been given consideration. 
The author defines field surgery as war surgery with all the modifications necessitated by 
the tactics of the front line. In separate articles, based on a general review of the litera- 
ture and on his experience in the World War, the author describes the mechanism of the 
wounds produced by firearms, the various types of infections, and the management of 
these infections and of wounds in general. Injuries to the extremities, gunshot wounds 
of joints, and trauma to peripheral nerves and vessels, as well as war injuries to the chest, 
abdomen, and face, are separately considered. 

This monograph contains some valuable information and may stimulate further 
study of special interest to the military surgeon. 


Shock. Blood Studies as a Guide to Therapy. John Scudder, M.D., Med. Sc.D., 

F.A.C.S. Philadelphia, J. B. Lippincott Co., 1940. 

According to the Foreword by Dr. Allen O. Whipple, this work is the outgrowth of 
generations of a family’s experience with Asiatic cholera and other dehydrating diseases in 
India, and of the author’s special studies in the United States of factors having to do with 
the maintenance of plasma volume. 

The subject is taken up from the point of view of the historical development of 
knowledge concerning maintenance of the circulation, blood volume, plasma volume, 
plasma proteins, and plasma electrolytes. Particular emphasis is placed upon the use- 
fulness of the falling-drop method of Barbour and Hamilton for determination of the 
specific gravity of whole blood and plasma. The importance of measurements of the 
blood potassium is also emphasized. The position is taken that shock is not due to 
potassium poisoning alone, but that alterations in potassium in both the blood and body 
fluids serve as a measure of profound cellular changes. Numerous case reports are cited 
in detail. Modern methods for preserving blood for transfusion are presented quite ade- 
quately. The methods for determining the specific gravity of the blood and plasma and 
the calculation of plasma proteins are given in detail. The bibliography contains 533 
references. 

The book is obviously the result of large experience and much thought and work. 
It is a pity that the rich subject matter is arranged in a manner which is extremely diffi- 
cult to follow. If the reader wishes to learn about the significance of potassium changes 
in the blood, he must skip here and there throughout the whole book, and this is true of 
almost every subject which is considered. The book in this way resembles a note-book in 
which historical references, physiological phenomena, techniques, treatment, and case 
histories are jotted down as they come to mind. Perhaps the author was making an 
honest effort to have the reader draw his own conclusions, but he would have accom- 
plished this purpose better by arranging his material in better form. Readers of this 
book will probably wish for more personal comment and simpler, more detailed explana- 
tions of the various complicated phenomena. 

Nevertheless, the book should be valuable to surgeons and medical men who meet 
with various conditions of shock. 


Erste Hilfe bei Kieferbruchen und Schussbruchex (First Aid in Fractures of the 
Jaw and Gunshot Fractures). Prof. F. Proell. Leipzig, Georg Thieme, 1939. 
1.60 marks. 

This short monograph of thirty-one pages with sixteen illustrations is dedicated to 
the treatment of fractures of the jaw. The frequency and impoi tance of these injuries in 
mechanized warfare are emphasized, and the emergency treatment is indicated. The 
monograph is apparently written for the busy military surgeon. The text is succinct and 
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clear and presents the subject of emergency treatment in a well-rounded form. A 
monograph of this type may ultimately contribute more to the treatment of gunshot 
fractures of the jaw than the more elaborate treatises on this subject. 


Directory of Medical Specialists Certified by American Boards — 1939. Paul 

Titus, M.D., Directing Editor. New York, Columbia University Press, 1940. 

$5.00. 

This official directory of more than 14,000 specialists certified by the American 
Boards has been compiled under the direction of the Advisory Board for Medical Spe- 
cialties, which was organized in 1933 to coordinate graduate education and certification 
of medical specialties in the United States and Canada. Prior to 1939, each Board had 
published a separate register of its Diplomates. Since these lists appeared irregularly 
and were limited in distribution, the need was felt for a volume which would correlate 
and unify this information and make it more readily accessible to the lay public as well 
as to the medical public. This task has now been accomplished, and it is the present plan 
to issue revised editions of the Directory every two years. 

Following the introduction and explanation of the abbreviations which have been 
used, the fourteen Boards are considered in alphabetical order. In the section devoted 
to each Board are included its history, personnel, purposes, and examination require- 
ments, followed by a biographical list of Diplomates by State and City. The last section 
of the volume contains an alphabetical list of Diplomates of all the Boards, with their 
addresses and the names of the special Boards granting their certification. 

The editors call attention to the fact that the omission of a man’s name from any list 
does not necessarily mean that he is not qualified. Several of the Boards have only 
recently been organized, and the certification of many of the older and fully qualified 
men is still going on. Emphasis is also placed on the fact that these lists have been com- 
piled regardless of race, creed, or any other personal considerations. 

This Directory should be a valuable reference book for doctors, hospitals, niedica 
societies, and libraries, — in fact, for anyone desiring information in regard to the quali 
cations of physicians in the various specialties. 


Die Zwillingspathologie des angeborenen Klumpfusses. Untersuchungen an 
einer unatjsgelesenen Zwillingsserie von 251 Paaren. (The Pathology 0 
Congenital Club-Foot in Twins. Investigation of an Unselected Series of " 
Consisting of 251 Pairs.) Dr. Karlheinz Idelberger. (Beilageheft zur Zeitsciri 
fur Orthopadie, Bd. LXIX.) Stuttgart, Ferdinand Enke, 1939. 8.60 marks. ^ 
The so-called mechanistic theory of the development of congenital club-foo 
been again seriously shaken by proving the influence of heredity in part of the ca ~ 
The author is of the opinion that the question of heredity cannot be clarified su cien ^ 
by the study of family histories alone, but must be completed by a study of 
an effort to solve this problem, he has painstakingly collected and sifted the vast nun 
of cases of club-foot seen at the Deutsche Kriippelfiirsorge. 

From this study the author has drawn the following conclusions: ^ j c » 

1. Typical congenital club-foot (the so-called "teratological” or amniog^^ 
club-foot is not taken into consideration) is plainly an endogenous hereditary 

2. It is probably a simple recessive mild type of gene manifestation. ybjtion 

3. The peculiar ratio of two males to one female is probably caused A 111 1 

of the manifestation of modifying genes in the x-chromosomes. _ ^ simple 

the author’s 


It is, therefore, probable that congenital club-foot is an evidence of 


recessive heredity. The large number of consanguineous marriages in 
material makes the recessivity likely. ^ publics- 

The long-buried mechanistic theory has been once more disprove 3 u terested in 
tion. The results of this study are of great importance to those w ho are i 
hereditary diseases. 
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t)nEH die kxochexregexeratohisciie Fahigkeit des Peiiiosts (The Power of the 
Periosteum to Regenerate Bone). Gustav Levander. Ada Chirurgica Scandi- 
navica, LXXXIII, 1, 1939. 

Differences of opinion in the literature as to the power of the periosteum to regener- 
ate hone in experimental animals depend largely upon differences in the ages of the ani- 
mals at the time when the experiments are carried out. During the period of growth, 
the cambium layer is rich in cells which have the power of stimulating bone regeneration. 
After completed growth, this cellular inner layer disappears, and only the connective- 
tissue membrane remains. Periosteum-transplantation experiments in adult rabbits 
showed no bone formation. The writer doubts the claims of those who feel that new 
bone arises after periosteal grafting. 

On isolated transplantation of periosteum in young animals new bone was obtained 
in the homotransplants as well as in the autotransplants in 33 per cent, and 25 per cent., 
respectively. Morphological analysis of the tissue reactions in these experiments showed 
that the grafted cell material dies in its new environment. The new bone develops out 
of the newly formed mesenchymal tissue at the seat of the grafting. The attempts at 
grafting bone tissue, including periosteum in young animals, showed similar results. The 
writer maintains that the greatly cellular mesenchymal layer of the periosteum stimu- 
lates bone regeneration in the same way as does the fully differentiated bone tissue. — 

Walter P. Blount, M.D., Milwaukee, Wisconsin. 


Tubehculous Spondylitis. A Clixico-Statistical Study. There IValheim. Acta 

Chirurgica Scandinavica, LXXXIII, 123, 1939. 

On the basis of a study of 221 cases, treated over a period of seven years at St. Goran’s 
Hospital in Stockholm, the writer forms certain definite opinions. A long period of ob- 
servation and conservative treatment is desirable before operation is performed. Fusion 
should be carried out only when the disease process is at a standstill. The writer recom- 
mends the method of Orell with the use of os purum and os novum to form a massive 
graft of the spinous processes of the affected vertebrae only. Recurrence was more 
common in the non-operated cases. Because of this and the writer’s general impression 
that the patients who were operated upon did better, he advises arthrodesis of the affected 
vertebrae without reservation. A detailed statistical study is included. Waller P. 
Blount, M.D., M ilwaukee, Wisconsin. 


Studies on Roentgenographic Changes in Bones as Early Sign of Scurvy in 
Infants. P. \V. Braestrup and Sv. A. Chrom. Acta Paediatrica , XXVII, 63, 1939. 
Twenty-five children who showed a particularly low content of ascorbic acid in the 
blood plasma were carefully studied. The capillary resistance was also determined. 
The children varied in age between two and twenty-three months. T. here were six cases 
of rickets. The capillary resistance was lower than normal in seven cases. There was 
no definite evidence of scurvy in any of these cases. The authors conclude that roent- 
genographic examination is of no great assistance in the early diagnosis of scurvy. - 

John G. Kuhns, M.D., Boston, Massachusetts. 


Sur LA polyarthrite aigue comme sy.mpto.ue initial de l’infection primaire 
tuberculeuse. J. Heimbeck. Acta Paediatrica, XXIV, 206, 1939. 

Heimbeck reports the case of a girl of twenty-one, who had a non-tender swelling 
of both ankles without any other physical sign. The sedimentation rate was lo, and the 
intracutaneous tuberculin test was negative. There was pain in the ' ees, e e e o\\ , 
the right hip, and the joints of the fingers. In the course of a week all of the ar lcular 
symptoms disappeared. There was gradual impairment in health, and, ten weeks later 
both clinical and roentgenographic examinations first showed involvement of the right 
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side of the chest. No cutaneous allergy to tuberculosis was noted. Pleurisy developed, 
but six months later the patient was apparently well. 

The author feels that “rhumatisme tuberculeux primitif”, as described by Poncet, 
does not exist. He believes that tuberculous infection may be preceded by non-specific 
reactions. In erythema nodosum articular symptoms may develop in the evolution of 
tuberculous allergy. However, in the case reported, in which there was no development 
of allergy, there was a much rarer type of reaction to tuberculous infection. — John G. 
Kuhns, M.D., Boston, Massachusetts. 


Congenital Synostosis of the Cervicothoracic Vertebrae (The Klippel-Feil 
Syndrome). A. M. Rechtman and M. Thomas Horwitz. The American Journal 
of Roentgenology and Radium Therapy, XLIII, 66, Jan. 1940. 

A comprehensive study of this malformation, together with the reports of three 
typical cases of the syndrome, is presented. About eighty-three articles on the subject 
were found in the literature. The syndrome is recognized clinically by: (1) a short, 
broad neck, the chin approximating or resting upon the sternum; (2) low implantation of 
the hairline; and (3) painless limitation of the motion of the head and the neck. It may 
be associated with scoliosis, Sprengel’s elevation of the scapula, descent of the nipples of 
the breast, torticollis, and other congenital defects. Two of the authors’ cases were 
complicated by neurological changes. 

The main pathological finding is a fusion in whole or in part of two or more of the 
cervical vertebrae. A superior cervical spina bifida frequently exists. The thoracic 
cage is elevated with the formation of a cervical thorax which is more or less developed. 
The condition is easily identified roentgenograpliically. 

Recognition of the syndrome seems important, because a good prognosis may e 
given provided that no other serious congenital malformation threatens the child s e. 
There is no therapy for the deformity per se. Associated deformities, such as scoliosis, 
torticollis, club-foot, etc., should be corrected. — Richard C. Batt, M.D., Boston, Massa 
chusetts. 


An Anatomical, Pathological and Roentgenological Study of the Interverte- 
bral Joints of the Lumbar Spine and of the Sacroiliac Joints. 
witz and R. Manges Smith. The American Journal of Roentgenology an a< 
Therapy, XLIII, 173, Feb. 1940. " . , i y j s 

The authors state that the roentgenographic changes in the lumbar spine an P 
must be interpreted and evaluated with care. Comparative anatomical, pa o 
and roentgenographic studies of twenty-five human lumbar spines and pelves SU SS ^ 
the existence of certain limitations in the value of the oblique projection. t aS ^ serv3 - 
these limitations were then investigated by means of anatomical and patlio 0 “ U jjjQ > j iuman 
tions on the apophyseal and zygapophyseal joints of the lumbar spine m 


cadavera. obliq ue 

Although every specimen in the first group was grossly normal, the 45 ' ®®^ cage3 . ;,i 
roentgenograms strongly suggested pathological changes in 50 per cent, o (j lC 

all of these specimens the angle of the zygapophyseal joint line, as measur ^ T0 . 
sagittal plane, exceeded or was less than 45 degrees. Deceptive sha °" s 5 " ® wg jj as by 
duced by curvature and “tropism” (asymmetry) of the articular sui ac&, ^^ rec or 
advanced degenerative changes. To avoid these errors, the use o ie nt{ , en0 graph* c 
60-degree oblique view was suggested. However, in spite of care u r0 ™ ac ,j e g e nera- 
examinations — including stereoroentgenograms — the diagnosis oi sa ^.^j e 
tive changes, especially ankylosis, was noticeably inaccurate and unre la ^ s bo«cJ 
In confirmation of Hadley's work on subluxating facets, this s r} ie interverte- 
how the intervertebral foramina decrease in size when the posterior par ^ these »ub- 
bral disc is narrowed. With an intervertebral disc of normal heig , 
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luxations may be simulated roentgcnographieally by bone proliferation in the articular 
margins of the facets. 

The authors demonstrated several bone lesions that frequently do not show in the 
roentgenogram. Nuclear herniations into the vertebral bodies are not seen unless sur- 
rounded by osseous sclerosis. Accessory ossicles (epiphyses) at the tips of the articular 
facets are also frequently missed. These ossicles, when visualized, must be carefully 
differentiated from fractures of the facets. 

These studies should be helpful to anyone interested in knowing the best positions for 
visualizing the facets in various parts of the spine. — Richard C. Bait, 31. D., Boston, 
Massachusetts. 


A Classification* of Forearm Fractures Neaii the Wrist. L. E. Snodgrass. The 

American Journal of Surgery, XLVI, 2GG, 1939. 

This study of types of fractures and their variations is based on a review of roent- 
genograms of cases, tested with a circle drawn on the anteroposterior film. The center 
of the circle is the middle of the base of the ulnar styloid process and the circle is made by 
a compass passed through the middle of the articulation between the capitate and the 
proximal end of the second metacarpal. The circle is used as a simple device to show that 
the middle of the proximal end of the central unit of the hand is the same distance from 
the ulnar styloid process as the latter is from the point on the radius where the fracture 
line joins the lateral border of the bone. In suprastyloid fractures of the radius the dis- 
tance from the center of the base of the ulnar styloid process to the second carpometa- 
carpal articulation equals the distance from the base of the ulnar styloid process to the 
point where the fracture line joins the lateral surface of the radius. 

The circle test is useful in differentiating typical from atypical fractures. The 
typical fracture sustained in a fall shows on the line or slightly distally but not proximally. 
The circle test also demonstrates that the suprastyloid fracture in children is governed 
by the same mechanism which produces the adult or Codes’ type; and directs attention 
to growth changes in the distal ends of the radius and the ulna. It is also an aid in 
internal measurement based on anatomical landmarks. 

The author concludes that the location of the fracture line on the distal end of the 
radius bears an unchanging relationship to the bones of the carpus, irrespective of the 
patient’s age, and that epiphyseal separation on the distal end of the radius is the result 
of increased stress at the site during a certain age period and not of weakness of the 
epiphyseal line. — Cuslis Lee Hall, M.D., Washington, D. C. 


Acromioclavicular and Sternoclavicular Joint Injuries. Nelson J. Howard. The 

American Journal of Surgery, XLVI, 284, 1939. 

After describing the anatomical instability of these two joints, the author classifies 
the injuries as sprains, incomplete subluxations, and complete dislocations. The im- 
portance of lateral as well as anteroposterior roentgenograms in showing backward dis- 
locations of the clavicle is stressed. Conservative treatment adequate reduction fol- 
lowed by a modification of the brachioclavicular sling — is used in most cases. In sterno- 
clavicular dislocations, which are more rare, reduction is maintained by the clavicular 
cross. Surgical repair by various methods is discussed, and results in thirty-four cases of 
all types are shown. Campos, of Brazil, has a series of cases in which operative repair 
of old unreduced dislocations was carried out with excellent results, and this opeiation 
should prove a valuable contribution toward cure of these injuries. Custis Lee Hall, 
M.D., Washington, D. C. 


Treatment of Delayed or Non-Union by Bone Drilling. Stanley M. Leydig. 
The American Journal of Surgery, XLVI, 300, 1939. . 

Study of a series of 330 cases of fractures of the tibia, seen in 1937, disclosed eight 
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cases of delayed union or potential non-union. No systemic or local causes for the non- 
union were found except poor approximation, remanipulation, or compound injuries. 
The use of a skintight cast and a walking caliper is discussed. No grafts or metal plates 
were used, and the fragments were drilled by the method suggested by Beck, of Killana, 
which has been described by Bolder. In all eight cases the fragments united solidly.— 

Custis Lee Hall, M.D., Washington, D. C. 


External Lateral Dislocation of the Elbow. W. D. Griesemer. The American 

Journal of Surgery, XLVII, 57, Jan. 1940. 

Six cases of this rather rare type of elbow injury are recorded by the author in a very 
well-presented and well-illustrated article. The mechanical factors producing the condi- 
tion are described and the importance of soft-part injuries, complications of wrist injuries, 
and proper use of the roentgenograms are discussed. The author stresses the difficulties 
which are encountered when the fracture-dislocation involves the epitrochlea and states 
that, if closed reduction fails, open operative methods should be resorted to at once. 
Active motion, with the arm supported in a splint, should be started early . — Custis Lee 
Hall, M.D., Washington, D. C. 


The Use of Antiseptics in the Treatment of Open Wounds. W. L. Estes, Jr. 

The American Journal of Surgery, XLVII, 369, Feb. 1940. 

Treatment of an open wound should be started as soon as possible after injury. It 
should comprise: (1) control of bleeding and protection of the wound; (2) cleansing and 
sterilization of the skin around the wound; (3) protection of the skin around the wound 
with sterile covers; (4) cleansing of the wound (debridement); (5) drainage, closure, and 
splinting. Debridement should be done gently to prevent damage to healthy tissue, 
however, it must be thorough. 

Antiseptics are of value in skin disinfection, but are seldom necessary in the noun 
itself, and their indiscriminate use may interfere with normal repair. An antiseptic b 
recommended as an added safeguard in soil-contaminated wounds. Dakin’s solution 
may be used. An ideal antiseptic in open wounds should possess effective bacteria a 
action, should be non-toxic, and should not interfere with or delay healing. 0. An erson 
Enqh, M.D., Washington, D. C. 


Primary Closure of Traumatic Wounds with Especial Reference to k. 

version of Compound into Simple Fractures. John E. Cannaday. > e ■ 
can Journal of Surgery, XLVII, 375, Feb. 1940. 

Dr. Cannaday advocates the early closure of compound-fracture noun 
advantages of this method are: First, the patient is saved a prolonged periot o °“P ^ 
zation as well as the pain and inconvenience of frequent dressings; secon , ie J 
limb is left with more normal skin, rather than with a large area of seal tissue ^ 
vitality; third, the loss of time and expense of care can be kept down to a ^^^g 
minimum. The technique' consists essentially of thorough cleansing o re su mec j; a tc 
skin, complete debridement after protection of the wound and, when possi e, i 

reduction of the fracture. . , q ,[n<lcr- 

The views and methods of numerous surgeons are contained in the ar ic e. 

son Engh, M.D., Washington, D. C. 


T The /i 

The Misuse of Skeletal Traction. Carleton Mathew son, r. 

Journal of Surgery, XLVII, 408, Feb. 1940. enthusiasm over the 

The history of skeletal traction is reviewed. In the presen 
procedure, many complications have resulted. These are due to rm ^ u ?^ rom improper 
The greatest danger of the method is infection, which may resu 
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suigie.il technique at the time of application, 01 fioin subsequent motion of the metal agent 
used. To prevent motion m the longitudinal a\is, a method is desenbed. A tiaction 
pin which passes thiough an aiea of hematoma 01 a lineal fiat tine associated with the ma- 
joi fractuies makes the possibility of infection gieatei Impiopeily placed pins lesult in 
inefficient tiaction and seveie damage to bones, soft tissues, epiphyses, and joints 
Metal tongsaie condemned. Distiaction lesults m non-union and delayed union Mul- 
tiple nisei tion and ambulatoiy treatment, in which puis nuoipoiated in plaster aie em- 
ployed, are dangerous. — 0 Aiuluson Engh, .1/ D., 11 ashmqton, I) C 


A Simple Eutnn i: Me i non ton hie The u mem or I vu 1 1 hes or the Upper Two- 
Thihds of hie Humeri. s. Ft.i/ei B Guid The Immcan Journal of Surgery, 
XLVII, 113, Feb. 1910 

Di. Gurd describes a method, not onginal, which ha' pio < d satisfactoiy in almost 
all cases of fiactme of the upper two-thuds of the hunuiu- including and below r the 
surgical neck. It consists in the application of an a\illai\ md, so placed as to give 
slight abduction and to pci nut the uppei foieann to hi Inn d dowmvaid when a sling 
is applied to the wnst aiea A molded cast pievents motion in any duection. The 
weight of the foieann, plus the leveiage, leduces the tiactun It has the following ad- 
vantages: It permits ambulatoiy tieatment, it is convenient and < eonomical, and it yields 
a high percentage of good lesult' — 0. Anderson Engh , 1/ 1) , II aJungton, D C 


The PnoiiLEM of the Unumted Frvctcre. Melvin S Hmderson Ihe American 

Journal of Surgery, XLYII, 151, Feb 1910 

These fractuies may be considetcd undei two holding' (1) delayed union and 
(2) non-union. It is lmpoitant to recognize the division between the two gioups Sys- 
temic factors play but a small pait, as a rule The local, mechanical relationships aie 
important Conservative mcasuies may succeed in stimulating metabolism at the frac- 
tuie site in cases of non-union, but in such cases opeiative mcasuies aie necessaiy. The 
onlay graft is lecoinmendcd. It should be a iaige giaft and should be firmly clamped to 
the fragments. Operation should not be undei taken in the presence of draining sinuses 
or inflammation. 

In femoial-neck fractures the mseition of a laige piece of autogenous bone, such as a 
fibulai segment, is described. When fibious union is piesent, grafting can be done by 
“blind” insertion, but, w’hen no fibious union is present, the open operation is required. 
The troublesome sites of fracture and the piefeued methods of treatment in these regions 
are discussed. Fi actures of the lowei humei us ai e the most difficult. The onlay graft is 
used in these cases — 0 Anderson Engh, M D , II ashinglon, D C 


Simple Anterior Dislocation of the Elbow' Joint w t ith Rupture of the Brachial 
Artery. Case Report. James A. Jackson The American Journal of Surgery, 

XLVII, 479, Feb 1940. , , , , 

This condition is very raie. The absence of radial pulse and change m color of the 
hand should make one suspect it. Immediate diagnosis and surgica mteiference are 
necessaiy to save the extremity. The author anastomosed the arteiy, using a venous 
cuff for reinforcement. An excellent result was obtained, except or some res ric ion m 
extension of the elbow.— O. Anderson Engh, M D , Washington, u C. 


Experimental Fat Embolism. J. Dewey Bisgard and Charles Baker. The American 
Journal of Surgery, XLVII, 466, Feb 1940. 

Injured bone is the principal source of fat embolism because of the Presence of free 
laid fat and of non-collapsible open veins and the accumulation of fat under pressure. 
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In the experiments, which were conducted with rabbits, marrow fat was used, and the 
authors drew the following conclusions: 

1. Ether anaesthesia has little or no beneficial influence upon embolization of fat. 

2. The use of a tourniquet during operations upon bone and gradual release, with 
some venous bleeding before complete release, may lessen the incidence of immediate fat 
embolism. 

3. The prevention of increased pressure by drainage of the medullary canal and 
wound is probably one of the most important measures. 

4. Manipulation of injured bone should be gentle and minimal. 

5. Immobilization and elevation reduce the chance of fat embolization. — 0. Ander- 
son Engh, M.D., Washington, D. C. 


Primary Repair of Severed Tendons. The Use of Stainless Steel W ire. Sterling 

Bunnell. The American Journal of Surgery, XL VII, 502, Feb. 1940. 

Primary suture of tendons should not be done except under strict indications of time 
factor, condition of wound, hospital facilities, and special training of surgeon. Otherwise, 
it is better to repair them later, ddbriding and closing the wound and covering vulnerable 
parts. A delay of six months is necessary, if there has been infection of bone. Repairing 
within a sheath is the most difficult. Trauma should be minimal, and the tendon stitch 
should be simple and of non-irritating material. The author suggests the use of fine 
stainless-steel wire. The manner of insertion and of removal are described. Stainless- 
steel wire is non-irritating, and, from the author’s description, it should be of considerable 
value in tendon suture. — O. Anderson Engh, M.D., Washington, D. C. 


Knee Injuries Incidental to Sports and Recreation. Augustus Thorndike, Jr- 
The American Journal of Surgery, XLVII, 542, Feb. 1940. 

The author feels that too little attention has been devoted to trauma incident to 
sports and recreation. Adequate treatment, promptly administered, has been found to 
be very beneficial. The immediate application of cold and a compression bandage, 
followed by rest, control hemorrhage and protect the injured tissues. All former strains 
should be protected by adhesive strapping to prevent a recurrence in such sports or 
recreation where stress and strain are expected. , 

Ligament sprains and joint contusions predominated in almost 500 cases at Harvar 
University. Trauma to the median collateral ligament was the commonest singe 
injury. The use of sponge rubber in a compression bandage is illustrated. A s tea 
decline in the ratio of serious internal derangements is proof of the value of protection 
previously sprained knees. — O. Anderson Engh, M.D., Washington, D. C. 


Menisco Externo de bodilla discoideo (Discoid Lateral Meniscus of the nee ’ 
Oscar R. Marottoli. Anales de Cirugia, V, 217, 1939. , , 

The author reports two cases of discoid lateral meniscus. The first case "as 
a boy, twenty-two years old, who, two months before examination, had injure » s 
while playing football. Since that time there had been pain in the joint, sue 
on one occasion, a typical blocking of the knee. At operation a comma-shape m 
was found; this was much broader than usual, with a partial tear through its a 
tion. The other case was that of a girl, twenty years of age, who, three m0I ^,^ re j,.,j 
examination, had sustained a blow on the knee with the knee in flexion. 
never been any actual blocking, but the patient had experienced pain and ^ sUt |den 

the knee and, on several occasions, she had had a sensation of partial blocking a ^ 

releasing of the knee. Operation revealed a typical discoid meniscus, " 1C c 
entire outer half of the surface of the joint. • n conneeik ,D 

The author is of the opinion that this lesion is a rather common finding 
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with injuries of the lnter.il meniscus Cases of discoid meniscus aie of two types: (1) con- 
genital, in which symptoms come on eitlici shoitly .lftei biith or during infancy; and (2) 
traumatic, m which the patient has no symptoms until an injuiy occurs. The tw r o cases 
reported belong m the latter eatcgoiy. The author calls attention to a very important 
diagnostic symptom which is commonly found in cases of discoid meniscus, — namely, a 
so-called springing knee. The patient w ith this symptom can extend the knee easily to 
a certain point and then encounters a feeling of resistance, this suddenly disappeais, and 
the knee quickly goes into complete extension — Louis IT Breck, M D , El Paso, Texas. 


Bunn cc. zun M utMOHKNOciiE.xK.il v.NKiiuir (Albers-Schonberg). [A Contribution to 
Marble-Bone Disease (Albers-Schonberg) ] A. Albiecht und 0. Geiser. Annales 
Pacdiatrici, CLIII, SI, 1939. 

The authors report two cases of the malignant infantile form of maible-bone disease 
m first cousins, — a girl of fifteen months and a boy of seven and one-half years In the 
latter case the parents were blood lelatioiis Both patients showed severe sclerosing 
changes in the skeleton, hj drocephalus, optic atrophy, and marked anaemia. The 
jounger child presented evidences of extramjeloid blood legeneiation with enlargement 
of the liver and the spleen. 

The clinical picture, the outstanding featuie of which was the bone change, and the 
differential diagnosis are discussed. It is noted that the infantile foim of the disease can 
be distinguished from the benign adult form Both foi ms nevei occur in the same family. 
Harnapp’s classification of this entity is rejected He divided the disease into three types 
as follows: (1) the severe early infantile form, characterized by ease of bone fracture, 
severe anaemia, hydrocephalus, and optic atrophy, (2) a form of later years, distin- 
guished by ease of bone fracture and moderate or absent anaemia, and (3) a benign form, 
characterized only by a diffuse osteosclerosis in the normal consistency of bone. 

The differential diagnosis of the infantile form does not offer any difficulties The 
adult form must be differentiated from the cases of osteosclerosis following primary dis- 
eases of the blood, — for example, the leukaemias 

The pathological changes mentioned in the literature and the results of metabolic 
investigations, as w ell as the theoietical conceptions of the disease, are briefly discussed. 

A I Blieden, M D , Iowa City, Iowa 


Unterarmbruche (Fractures of the Foreaim) Hans Ixotrnetz Arcliiv fur ortho- 
padisclie und Unfall-Chirurgie, XXXVIII, 673, 1938 

The author has compiled the results of treatment of fiactuies of the forearm in the 
second surgical Umversilalsklinik in Vienna, considering the material in two divisions, 
fractures in the young and fractures in adults The methods of Bohler have been legu- 
larly employed 


F radures in the Young 

One hundred and eight cases of fracture m the distal third of the radius were treated. 
Only those with more than 15 degrees of angulation were subjected to leposi ion. n 
average immobilization period of twenty-seven days in short arm p aster cas s ; was cm 
ployed. In three cases, the bone refractured aftei removal of the p aster a e en o 
three weeks. 

Twenty-four cases of fracture in the middle and proximal thirds of t ie ra i 
treated, twenty-one were subjected to reduction The average immo iza ion p , 
mainly in long arm plaster casts, was forty-three days One patien a are a ory 

difficulties, despite early splitting of the plaster There weie two cases o re rac ure, n 

spite of long fixation , ... ,. . , 

Eleven cases of isolated fracture of the ulna weie treated by immo l za Jj* 

arm plaster casts foi an average of thirty-one days In two cases the b 
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after four weeks in plaster. One case in which healing had occurred with considerable 
lateral displacement of one fragment was reviewed five years after fracture. No sign of 
displacement or of the fracture site was demonstrable. 

Sixty-eight cases of greenstick fractures of both bones in the distal third were treated in 
both short and long arm plaster casts. An average immobilization period of twenty-four 
days in plaster was employed. In fifty-seven cases reduction was required; in four of 
these the fracture had to be reduced again in from ten to fourteen days and the bone 
refractured because of malposition four weeks later. The results were uniformly good 
except for loss of 20 degrees of supination in one case and some slight axial deformities 
(less than 15 degrees) ; in two cases the bone refractured after plaster removal. 

One hundred and eleven cases of subperiosteal or greenstick fractures in the middle 
and proximal thirds of both bones were treated. The average immobilization period in 
a long arm plaster was forty-eight days. In three cases there was a residual mild angula- 
tion and in one case a loss of 30 degrees of supination. Otherwise the end results were 
excellent. Striking was the finding of fourteen cases of circulatory disturbance requiring 
splitting of plaster. In four of these cases the bone refractured. In two cases with skin 
punctures healing occurred without complication. 

Thirty-six cases of distal-third fractures of both bones with lateral displacement were 
treated by immobilization in plaster for an average of forty-six days. In eight cases 
temporary circulatory disturbances were noted. A slight radial angulation resulted in 
four, and in one case there was a 20-degree loss of supination. 

Of forty cases of fractures of both bones in the middle and proximal thirds with lateral 
displacement, thirty-seven were treated by closed reduction, and three required the use of 
operative methods (double-wire traction in two cases and a Lane plate in one). The 
average immobilization period in long plaster casts was fifty-seven days. The end results 
were good. Only five patients showed a slight dorsal angulation and only three a loss of 
20 degrees of supination. There were four temporary circulatory disturbances and 
three refractures. 

In these 398 fractures in the young, treated by the unpadded plaster cast, the results 
were excellent. The author explains the cases of circulatory disturbance as being due to 
the development of a second hematoma during the manually produced fracture of t ie 
remaining cortex in correction of greenstick deformities. He believes delaying reduction 
for twenty-four hours will help in greenstick lesions, but that early reduction will aid nios 
in lesions with lateral displacement. 

Fractures in Adults 

Of thirty-four fractures in the middle and proximal thirds of the radius in aduit-i 
twenty-six required reduction, and one came to open reduction. Of six cases o ci 
tory disturbance, one which was untreated for four days ended disastrously. - " 

treated simply in long arm plaster casts. The hand was fixed in supination foi proxun ^ 
third fractures and in mid-position for distal-third fractures. The results were 

In twenty-four ulnar-shaft fractures union was obtained after an average 
eight days in long arm plaster casts. Only five showed any displacement. rjn 

Of thirty fractures of the shafts of both bones, seventeen were treated m oll ^j 0D . 
plaster casts after fixation; eight, by double-wire fixation; and five, by open °j^ enl ^ 
Aside from cosmetic inferiority of the cast-treated cases, the results statistics } - 
good as in those treated by wire extension. — Joseph E. Milgram, M.D., roo 
York. 


ZUR KlINIK GND RoNTGENOLOGIE DER ATYPISCHEN CHONDRODTSTBOPHISCH £k onl l r0 - 

sttoisst orun gen (Clinical and Roentgenographic Findings in IP 
dystrophic Growth Disturbances). Wolfgang Marquardt. Archivfuro 
und Unfall-Chirurgie, XXXVIII, 711, 1938. 

The author presents seven cases of growth disturbances. 

, JOINT SO-BGElU 


The first three eases be 


THE JOURNAL OF BONE AND • 



494 


CURRENT LITERATURE 


In the former, there are three fractures: shaft, head, and tubercle. All grades of 
displacement may occur. He emphasizes that the abduction fracture is more impacted 
and is easily displaced, and that secondary dislocations are hard to handle. For this 
reason, it is dangerous to try to treat these patients in abduction. It is not safe to try to 
obtain craniocaudal roentgenograms. Instead of such a view, he recommends a trans- 
scapular view with the superior ray following the course of the body of the scapula from in 
back forward, the plate being held against the front of the shoulder. The abduction 
splint is quite unsatisfactory, and the patient is best treated by simple bandaging of the 
arm to the body. His practice is to commence motion after three weeks in the Desault 
bandage. 

The dorsiduction fracture frequently requires reduction. Once reduction is obtained 
manually under general or local anaesthesia, fixation in a bandage is again the most satis- 
factory form of treatment. He emphasizes that repeated attempts at reposition during 
the course of the first two or three weeks always result in damage. Of sixty-six patients 
with abduction fractures, fifty-four obtained complete function in fifteen weeks. Of 
sixty-eight patients with dorsiduction fractures, fifty-two obtained full restoration of 
function in fourteen weeks. 

Occasionally in bad fractures, the author advises removal of the head fragments 
through the smallest possible operative exposure. Extirpation of the head should be 
specifically reserved for cases where methods of reduction are not applicable. Failure 
of reduction or poor reduction results in disturbance of function. The author suggests 
that the general health suffers as a result of such trauma . — Joseph E. Milgram, M.D., 
Brooklyn, New York. 


Beitrag zur Kastjistik der seitlichen Kniegelenksluxation (Contribution to 
the Collected Cases of Lateral Dislocation of the Knee). Hermann Ehlert. Archv 
fur orthopudische und Unfall-Chirurgie, XXXIX, 646, 1939. 

This case report concerns a complete lateral dislocation of the knee, which "as sus 
tained by a male, twenty-six years old, while skiing. Closed manual reduction "as per 
formed by simple traction under anaesthesia. Aspiration was done the next day on 
fifty cubic centimeters of blood was withdrawn. The knee was fixed on a Vo -mann 
splint. Motion was started in eleven days, and in eight weeks the patient was disc large 
with a range of motion of 180 to 85 degrees. When reexamined eleven months a ® r 
accident, there was a range of motion of 180 to 50 degrees. There was slight 
on passive testing, if his muscles were voluntarily relaxed, but not otherwise. 1 
tient became slightly fatigued on excessive walking, but the function of the 'nee 
excellent . — Joseph E. Milgram, M.D., Brooklyn, New York. 


Rissbruch am Fersenbeinhocker (Avulsion Fracture of the Os ^0:t cis). ^ 
Struppler. Archil) fur orthopudische und Unfall-Chirurgie, XXXIX, > 

The author reports in detail the findings in a case of avulsion fractuie o ie 
ity of the os calcis due to the action of the tendo achillis. He perfoi me an op 
tion of the displaced fragment, and transfixed it with a percutaneous nai . one -lialf 
cast was used until union took place. The nail was removed in six an 

weeks. ^ muscles in 

He disagrees with the concept of Bohler, who minimizes the idle o e ^ u pper 
the production of the lesion. The author points out that, while it is tnie ^ ac uJUs by 
edge of the os calcis is covered with cartilage and is separated from t ie yio.-t 

a bursa, yet the tendon inserts into the greater part of the back o ie o os cak'd 
lesions occur through the sites of its attachment. Study of the c en “ 1 3JK j (]en=e r 
indicates weak, thin trabeculae above the insertion of the ten 0 ^ U h' eW 

bone in the zones of tendon attachment. — Joseph E. Milgram, - ■ •> 
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Protruded IxrEuvuinEimvL Disk. Report of a C\se; Xoig ON A Possible Inflam- 
matory Etiologic Fact on (Circumscribed Arachnoiditis). Gilbert C. Anderson 
anil Erwin Wexbcig. Archius of Surgery, XXXIX, 952, Dec. 1939. 

The nut hois present their findings in a ease of intervertebral-disc piotiusion from the 
lumbar spine, adding another explanation for the piessuie phenomenon productive of the 
syndrome usually atti ibuted to the displaced hei mated meniscus. 

The patient piescnted a piotrusion of the fouith mtei veitebral disc. Associated 
with this tlieie was a cyst in the meninges, appaiently pioduced by mechanical irritation 
of the displaced disc. In the light of the opeiative findings it would appear that the pre- 
operative roentgenogiaphic inteipietations \\eie based on the existence of the cyst rather 
than the displacement of the disc. 

This presentation leaves one with the conclusion that the meie operative finding of a 
displaced disc is not sufficient, but that one must look for adjacent imitative phenomena, 
which, although secondary to displacement of the disc, may be the immediate etiological 
factor in the production of the symptoms. — I. William Nachlas, M.D., Baltimore, 
Maryland. 


Effects of Estrogen on Bones, Joints and Ligaments of Castrated Guinea Pigs. 

Charles J. Sutio and Leo Pomerantz. Archives of Surgery, XXXIX, 992, Dec. 1939. 

To test the effect of estrogen on the skeletal system, twelve castiated male guinea 
pigs were given injections of the hoimone, and the effects on the tissues of the symphysis 
pubis and sacio-iliae joints, as well us the capsular tissue of the major joints, were studied. 
The only change attributable to the injections was found in the symphysis pubis. Here 
the authors noted a thickening of the ligaments, pai ticulai ly of the posterior ligaments, 
associated at times with secondaiy degeneiation in the hypei cellular material. The 
interpubic cartilages weie similarly affected. In the sacio-iliae joints no change was 
obseived. — I. William Nachlas, M.D., Baltimore, Maryland. 


The Carpus, with Reference to the Fractured Navicular Bone. Edwin French 

Cave. Archives of Surgery, XL, 54, Jan. 1940. 

The much discussed subject of non-union of fractures of the carpal navicular is 
subjected to a careful study based chiefly on an examination of the patients seen and 
treated at the Massachusetts Geneial Hospital. After a review of the development of the 
carpus, the anatomical considerations are described with paiticular reference to the blood 
supply of the navicular. The effects produced by the interruption of the blood supply 
when the bone is fiactuied aie described, and the theories for the development of the non- 
union are presented and evaluated. The clinical factors aie then discussed and, under 
the head of “treatment”, it is emphasized that in fiesh fiactuies adequate prolonged 
immobilization can be expected to yield a well-healed bone In the patient who presents 
himself with an old ununited fracture which cannot be expected to unite by conservative 
measures, it was found that a satisfactoiy healing could be obtained by the insertion of 
an autogenous dowel graft into a drill hole made thiough the fiagments. One gets the 
impression that the excision of the fractuied navicular either in toto or in part does not 
yield a satisfactory wiist. — 7. William Nachlas, M.D , Baltimore, Maryland. 


Plastica libera con ribaltamento del tetto cotiloideo (Free Plastic with Turning 
Down of the Ledge of the Acetabulum). D. Bargellini. Archimo di Orlopedia, 
LV, 3, 1939. 

The author leviews twenty-seven cases in which shelving operations were per- 
formed. For young children with a thin covering of soft tissues, he uses a straight inci- 
sion from the an tenor superior iliac spine to the gi eater trochanter; otherwise the Smith- 
Petersen incision is employed. In bringing down the rim of the acetabulum, he regards 
as particularly important a good adaptation of the upper ledge tow ard the head of the 
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femur. For that purpose he measures on the roentgenogram the angle between the head 
of the femur and the roof of the acetabulum. The tibial graft which he inserts above the 
rim should be wedge-shaped, and the wedge should have exactly the same angle as the 
measured angle . — Josef Wolf, M.D., Davenport, Iowa. 


Scafoide bipartito e scafoide accessorio del carpo (Bipartite Navicular and Acces- 
sory Navicular of the Wrist). Alberto Vaghi. Archivio di Ortopedia, L V, 50, 1939. 
The author describes a case of bipartite navicular of both wrists. On the left side 
the roentgenogram showed, just before the styloid process of the radius, a third bone 
which has not been mentioned in the literature. Of the two possibilities of regarding this 
bone as an accessory bone or of assuming a tripartite navicular, the author chooses the 
former. — Josef Wolf, M.D., Davenport, Iowa. 


La frattura isolata del dente dell’epistrofeo (Isolated Fracture of the Odontoid 

Process of the Axis). M. Molteni. Archivio di Ortopedia, LY, 55, 1939. 

Six cases of isolated fracture of the odontoid process of the axis are reviewed. In 
two cases the fracture was associated with an anterior subluxation of the atlas. While 
the diagnosis can be made only from the roentgenographic evidence, the characteristic 
symptoms — immediate pain, tenderness by pressure on the posterior pharynx, a hema- 
toma at the posterior wall of the pharynx, or neurological disturbances of the occipital 
nerve— lead to the diagnosis. Reduction is indicated if, in addition to the axis, there are 
other vertebrae fractured, if there is marked deformity, or if there is a paralysis of the 
muscles of the neck. For reduction under local anaesthesia the Roger Anderson spinal- 
traction splint is recommended. Immobilization should be maintained for at least six 
months .— Josef Wolf, M.D., Davenport, Iowa. 


La sostituzione peroneale della tibia (Substitution of the Fibula for the Tibia). 

F. Mandruzzato. Archivio di Ortopedia, LV, 99, 1939. 

Four cases of total or partial absence of the tibia— congenital, as the result of osteo- 
myelitis, or following resection for tumor — in which the defect was filled with the fibu a, 
are described. In addition to the reported cases, the author used the same opeiative 
technique in eleven more cases of absence of the tibia. , 

The technique in children is the same as in adults. In congenital absence o e 
tibia, the author operates early, since in his cases the transplanted fibula grew consi e 
ably under the influence of weight-bearing. If there is only partial absence of the ti Hjh 
and if the upper or lower epiphysis or both epiphyses are present, it is important no 
destroy the epiphysis in preparing the bed for the fibula. If there is a defornu y> 
should be corrected before the transplantation. When dissecting the fibula, one . S ^°jj )e 
avoid any injury to the peroneal nerve under the head of the fibula. The diaphysis o 
fibula should not be freed top extensively from the surrounding soft tissues, an es^ 
cial care should be taken not to injure the nutritional artery. The implantation 
fibula in an upper or lower tibial fragment should be as firm as possible, so t 
weight-bearing may be possible. In cases of osteomyelitis, only a perfec y ^ 
fibula should be transplanted, and no signs of infection should be present in e 
bed . — Josef Wolf, M.D., Davenport, Iowa. 


Sopra nove casi di ipoplasia congenita femorale (Nine Cases of Congenital 


plasia of the Femur). L. Longhi e F. Zanuso. 


le UNmeo^- l93 9. 

Archivio di Ortopedia, L V, d-U 


From the abundant material of the Orthopaedic Clinic of the University ° c j enC y 
the authors collected during the decade of 1929 to 1939 nine cases of congem a 


of the femur. They classify the cases as follows: 

1. Malformation and shortening of the diaphysis. 
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2. Malformation in file upper and lower epiphyseal and metaphyseal regions with 
coxa vara. 

3. Deficiencies of the femur with total or partial lack of differentiation of the hip or 
knee joint or both. 

•t. Total absence of the femur. 

In a conspicuously high percentage of cases the deficiency of the femur was associated 
with other congenital anomalies. In three cases congenital dislocation of the hip was 
present on the same side and in three more on the opposite side; in three other cases there 
was hypoplasia of the acetabulum. In five cases the patella was absent. In three cases 
there was complete absence of the fibula, and in one case partial deficiency of the tibia 
was present. In two cases several rows of bones of the foot were absent. In one child, 
two and one-half years old, the roentgenogram of the femur did not show a nucleus of the 
head. As to the etiology, the authors arc more inclined toward the theory of arrested 
development of the embryonic germal plasma than to that of an external cause. — Josef 
Wolf, M.D., Davenport, Iowa. 


Sui.la D1AK1SKCTOMIA N'KLi.K OSTKO.MIKLIT1 (Diaphy.-ectomy in Osteomyelitis). A. Al- 

banese. Archivio ili Ortopcdin, LV, 370, 1939. 

The first “ resect io diaphysaria " for osteomyelitis u as performed in Italy almost one 
hundred years ago, in 1S-15, by I.arghi. Since that time opinion, as reflected in the 
literature, lnus changed repeatedly with regard to the indications for and the technique of 
the operation. 

As to the indications, the author excludes the hypersepuc type of case in which the 
resection would probably not save the member and the bto of the patient would be en- 
dangered. Furthermore, the operation is not suited to tic ,-ubacute and chronic cases in 
which the periosteum shows so much degeneration tli.it osteogenesis is not likely. It 
should be reserved for the acute and subacute case- in a loch t hi 1 local process shows little 
tendency toward healing or has a tendency to spread In order to determine the right 
time for the intervention, the author advocates repeated roentgenograms at short inter- 
vals. He prefers to leave the wound open aftei re-eehoii He has abandoned the 
lavage with antiseptic solutions, which are not onlv u-ele— but they also damage the 
periosteum and may destroy the regeneration of that n— <ue. in the after-treatment it is 
important to use plaster casts, splints, or other orthopaedic appliances for a long time to 
prevent secondary deformities. — Josef Wolf, M.D., Davenport, Iowa. 


Co.vrninuTo alla tecnica dellaii iduzione ixtih ext a di.ua lussazione trans- 
naviculopeiiilunare (Contribution to the Technique of the Bloodless Reduction of 
the Transnavicular-Perilunate Dislocation). F. \ ecchione. Archivio di Orlopedia, 
LV, 389, 1939. 

A new method of reduction of retrolunate dislocation of the wrist is described. With 
the patient under general anaesthesia, an assistant holds the arm for countertraction with 
the elbow flexed at an angle of 90 degrees and the forearm in pronation. The operator, 
who is seated, grips with his right hand the three middle fingers of the dislocated hand and 
makes steady traction on the medial axis of the forearm with a few degrees deviation to 
the ulnar side. At the same time, the operator places his left thumb on the dorsal side 
over the capitate and his index and middle fingers on the volar side upon the anterior 
border of the distal end of the radius and the lunate. The traction is continued for ten 
minutes, interrupted by light movements of flexion and extension to mobilize the lunate. 
By this manoeuvre the capitate is distracted as much as possible from the dorsal side of 
the radius. After the preliminary movement the hand is brought into extension at an 
angle of 40 degrees, while the traction and the pressure against the lunate and the anterior 
volar border of the radius are continued. The next step is volar flexion with dorsal pres- 
sure upon the capitate, which then will slip toward the concave surface of the lunate. 
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The wrist is immobilized in 20 degrees of volar flexion for eight weeks. Even in old cases 
with fracture of the navicular and median-nerve paralysis good results are obtained by 
this method . — Josef Wolf, M.D., Davenport, Iowa. 


Traumatismos obstetricos da regiao escapulo humeral (Obstetrical Injuries of the 
Shoulder). Domingos Define e Ivo D. Erased. Arquivos Brasileiros de Cirugla e 
Ortopedia, VI, 58, 1938. 

After reviewing the concepts of various authors since Duchenne in regard to these 
obstetrical injuries, the author supports Putti’s ideas and adopts his classification. He 
shows that it is difficult to make the differential diagnosis between paralysis and obstetri- 
cal trauma in a newborn child. Based on Scaglietti’s findings, he discusses the question 
both from the clinical and from the roentgenological point of view. He does not consider 
displacement of the epiphysis as a characteristic sign. Treatment depends on the age of 
the patient and the seriousness of the existing torsion. In patients under two years of 
age, treatment should be conservative; in patients over that age, it should be operative. 
The author concludes that, in addition to Sever’s operation, it is necessary to perform 
Putti’s rotation osteotomy in order to correct any existing retroversion of the epiphysis. 
He believes that in most cases an average rotation of 40 degrees is sufficient. After 
osteotomy, he feels that it is well to carry the arm in the intermediate position. — Dr. Azzi 
Leal, Sao Paulo, Brazil. 


Osteotomias sub-troc anteri an as (Subtrochanteric Osteotomies). Barros Lima. 

Arquivos Brasileiros de Cirugla e Ortopedia, VI, 97, 1938. 

The author discusses the indications for and the mechanics of subtrochanteric osteot- 
omy. He explains its importance in the correction of abnormal posture produced by 
ankylosis of the hip joint. In some cases, arthrodesis — particularly of the extra-articular 
type— is also necessary. He states that, following operation, the limb should be placed m 
a position of slight flexion and moderate abduction. 

In cases of old unreduced congenital dislocation of the hip the author believes t a 
subtrochanteric osteotomy not only provides better support but also allows better func 
tion of the pelvitrochanteric muscles. With Pauwels, he advocates subtrochanteric 
osteotomy in the treatment of fractures of the neck of the femur and of coxa vara.-" r - 
Azzi Leal, Sao Paulo, Brazil. 


Paralisia isquemica de Volkmann (Volkmann’s Ischaemic Paralysis). F. E. o o> 
Moreira. Arquivos Brasileiros do Cirugla e Ortopedia, VI, 289, 1938. 

The author presents a very interesting amputation specimen, consisting o an up 
limb of a seven-year-old child with a greenstick fracture of both forearm bones. ^ 
proper treatment with two very constricting wooden splints caused ischaemic 

which produced an arterial lesion with thrombosis. Amputation was done upon ^ 

of gangrene. Careful dissection of the specimen showed the thrombus obstrue^n^^ 
humeral artery just above its bifurcation. The other anatomical structures w ere no 
and there was no subaponeurotic hematoma. — Dr. Azzi Leal, Sao Paulo, ra~i ■ 


Tratamento das fraturas no tornozelo (Treatment of Fractures 0 L j 

Orlando Pinto de Souza. Arquivos Brasileiros de Cirugla e Ortopedia, > 

The author states that the subject may be considered practically close o ^ 
of a general order. After a historical enumeration of the characteristics o ^ ree ca |c- 
he quotes the classifications adopted by various authors and groups t em j^ribed; (-- 
gories: (1) those in which the name of the surgeon is attached to the t ^ pe [mton ,; c al and 
those based on the mechanism of production; and (3) those based on t e ai 
physiological findings. 
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The author is in favor of the manipulative treatment and he quotes statistics to point 
out the advantages of the manipulative methods over open operation. Limiting the in- 
dications for open operation to the cases in which manipulative procedures fail, he states 
that in such cases it is necessary to treat all the fragments which present displacements. 
In discussing the various aspects of manipulative treatment of these fractures, he defends 
the ambulatory method, which he feels shortens the time of treatment. He bases his 
assertions not only on statistical data but also on personal observation of cases. He be- 
lieves that skeletal traction has a very limited use in the treatment of fractures of the 
ankle. — Dr. Leo/, Sao Paulo, Brazil. 


Modificacao de estatica no thata.mento de paiialisias totais dos membros in- 
fehiohes na doenqa BE Heine-Medin (Modifications of the Statics in the Treat- 
ment of Total Paralysis of the Lower Limbs in Heine-Medin Disease). Paulo 
Zander. Arquivos Brasileiros ilc Cirugia e Ortopcdia, VI, 445, 1938. 

After pointing out the necessity of always correcting contraction deformities, the 
author reviews the types of apparatus used for complete paralysis of the lower limbs. He 
states that those types are to be preferred which are based on mechanical principles simi- 
lar to those employed in the making of artificial limbs. He enumerates these principles 
and stresses the necessity of knowing them in cases of amputation and paralysis and of 
applying them in orthopaedic surgery. Several cases are presented in which arthrodesis, 
arthroereisis, and osteotomy were performed according to these principles. — Dr. Azzi 
Leal, Sao Paulo, Brazil. 


Lux.\goEs HABiTU.vi.s no o.MBito (Recurrent Dislocations of the Shoulder). F. E. Godoy 
Moreira. Arquivos Brasileiros de Cirugia e Orlopedia, VI, 509, 1938. 

The author reviews the etiology of the condition and calls attention to the fact that 
in recent years great importance has been attached to skeletal injuries as a direct cause of 
dislocations. He stresses the frequency of dislocation of the shoulder in athletes and 
epileptics. The influence of age and sex are also considered. The author concludes that 
the most important factors are previous malformations and trauma. The anatomy and 
pathology of the lesions are next discussed, and the author accepts Nicola’s classification 
of bone, capsule, and muscle lesions. Several methods of treatment are mentioned, but 
the author prefers Oudard’s operation. Two cases are reported in which the author per- 
formed Oudard’s operation, as modified by Basy and Wilmoth, with excellent results. — 

Dr. Azzi Leal, Sao Paulo, Brazil. 


LuXAgAO patologica da coxo-femural (Pathological Dislocation of the Hip Joint). 

Jorge Glasner. Arquivos Brasileiros de Cirugia e Ortopedia, VII, 101, 1939. 

Eight cases of pathological dislocation of the hip joint were studied by the author at 
the Clinic of Prof. Barros Lima in Recife. Of these, six were due to coxalgia; one, to 
osteomyelitis; and one, to acute suppurative arthritis. The author reviews the etiology, 
pathology, clinical examinations, diagnosis, treatment, prognosis, and prophylaxis in 
these cases and makes the following observations: 

1- All cases were in children, ranging in age between eleven months and eleven 
years. 

2. By means of the roentgen-ray it was possible to verify the presence of the articu- 
lar focus. 

3. The dislocation was always upward and backward. 

4. In five of the cases the dislocation was spontaneous; in the others, the trauma 
itself was insufficient to produce it. 

5. The chief object of the treatment should be the reduction of the dislocation and 
the avoidance of its recurrence. 
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6. As regards treatment, the manipulative procedures with continuous traction are 
the most indicated, 

7. Prophylaxis must be kept in mind in the treatment of the cases which are due to 
arthritis. — Dr. Azzi Leal, Sao Paulo, Brazil. 


Mechanical Principles in the Causation and Treatment of Disease. Fay 

Maclure. The Australian and New Zealand Journal of Surgery, IX, 66, 1939. 

The author discusses the mechanics of circulation in relation to various pathological 
affections of the extremities, dealing particularly with conditions of stasis and congestion. 
“The outflow of circulating fluid in the body is commenced by cardiac contraction and 
thrust, and is carried on by distension and elastic recoil of arterial walls as far as the 
capillary network. The return flow through venous and lymphatic channels is brought 
about by several factors: (1) Valves which assist the onward and prevent the backward 
movement of fluid in vessels, (2) Gravity which hastens or retards flow according to the 
direction in which this force acts, (3) Muscles whose alternate contraction and relaxation 
contribute largely to the maintenance of circulation, (4) Latent energy contained in 
cardiac thrust and arterial distension which is transformed into a force acting on return- 
ing fluid. This transformation of energy is dependent on (5) limiting layers of resistant 
membranes, such as skin, aponeurosis, fibrous sheaths and capsules.” 

Veins and Lymphatics: Lymph and venous vessels resemble one another in many 
ways. Both have a similar function, are lined by similar endothelium, and are provided 
with valves. The author believes that many conditions attributed to x enous obstruction 
are in reality due to lymphatic stasis. 

Valves: Incompetence of venous valves gives rise to varix. The author points out 
the resemblance of saphenous varicosity to other external herniae and suggests that this 
clinical entity be named saphenous varix, directing attention to the mechanism of its 
production. 

Muscle Movements: Muscle movements promote return circulation in three ways. 
(1) Their increased metabolic rate demands a greater blood supply, causing an increase 
vis a tergo of the arterial system; (2) they have a pump-like effect on the veins an 
lymphatics; and (3) they create pressure on the surrounding tissues, resulting in an elastic 
recoil which stimulates circulation. Hence, the maintenance of muscle function is an 
portant in fractured extremities. 

Gravity: Gravity may assist or obstruct venous and lymphatic return circu a ion, 
according to the direction of the flow. This simple principle is involved in the treatmen 
of chronic leg ulcer, in which the best method of cure is by absolutely continuous e eva 
tion. Gravity is frequently misused in the treatment of infections of the hands or ngers, 
where the surgeon neglects to insist on elevation. . , ,,, 

Acute Inflammation and Chronic Ulcer: Acute inflammation is characterize ^ 

greatly increased circulatory activity. Its treatment requires rest, and the na ura ^ 

will bring about repair. In chronic ulcer, on the other hand, the opposite P 1 ®^ ^ 
present with diminished blood supply, venous stasis, and oedema. Antiseptics u |, ,, 
value in the treatment of this condition, which will respond only to mechanica s 
to venous and lymphatic circulation, such as gravity, muscle movement, an 
pressure. _ .» . 

Elasticity and Tone: Normal tissue is resilient and elastic, offering a lecoi ^ ^ orce 
in tension, which converts the latent energy of arterial pressure and thrus in ^ aton j c 
that pumps lymph and venous fluid out of the part. When tissue has 
from disease or disuse, external elastic pressure should be applied and m 
encouraged until tone is recovered. . . extremity 

Limiting and Enveloping Membranes: The mechanics of circulation in ^ jrese rveJ- 
can remain intact only as long as the limiting membrane, the endot e mn ’'^ torec j ot an 
When this is broken, circulation remains disturbed until epithelium is ^ i3n ie 

efficient substitute is applied to offer a resistant cover to the tissues, a 
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mechanical effect as the epithelial layer. This may be accomplished by pioducing a. 
surface film thiough eautciizing the protein of the supei ficial layer of granulating tissue, 
but is best done by the U'-e of cl.ustie piessuie. Elastic compi c-sion bandages aie leiom- 
mended in the treatment of ehiomc uleeis; they offei a simple means of ovei coming stasis, 
and piomote lapid healing. 

Skin Graft s: Successful skill giafts depend on the use of continuous clastic pressure to 
pievent local stasis and oedema. Tills should be employed befoie and dunng giafting, 
as well as postoperatively to pump the field fice of venous and lymphatic fluid. — Daniel 
//. Lcunthal, M.D., Chicago, Illinois. 


Actinomi cone and Miconr Lesions, with Spegivl Reference io ‘Madura Poor’. 

Ik P. Tribedi and B. X. Mukherjee. The British Journal of Surgery, XXVII, 256, 

1939. 

Thu tv-two eases of actinomycosis have been collected fioni the Calcutta Medical 
College. Twenty-three of these infections involved the foot. A bnef lnstoiy with 
clinical and pathological descriptions of the lesions is given foi tlnee lecent patients, in 
all of w horn amputation w as done. 

“Mycetoma", “Madura foot", “Maduiamycosis”, and “Maduiosis” aie the usual 
names given to this type of infection. It is commonly found in woikeis in the soil of 
tropical countnes whcic shoes are not worn. 

Two of the cases cited had actinomycotic infections and the thud was mycotic in 
natuie. The mode of infection, bacteriology, moibid anatomy, and histology of the 
tluee cases aie discussed. — Ernest M . Dalaiul, M.D , Boston, Massachusetts. 


Frvctures of the Lower Leg A Method or Reduction’ vnd Immobilization. 

D. Lang Stevenson. The British Journal of Suigcry, XXVII, 390, 1939 

The patient is placed on an operating table w ith both lower legs hanging over the end 
of the table. A Kirschnei wue is passed thiough the calcaneum and a Knschner “horse- 
shoe” is attached. To the latter are attached two steel hooks, which, in turn, are fas- 
tened by a swivel joint to a boaid on the flooi The table is gradually raised to give 
countertraction. The suigeon sits befoie the apparatus and manipulates the fiactuie, 
using the patient’s otliei leg to check the position. Plaster is then employed to maintain 
the correction accomplished. Reduction is checked ioentgenographically before the 
plaster is applied. — Ernest M Dalaiul, M.D , Boston, Massachusetts 


X t oies on a Successful Case or Krukenberu’s Operation Thomas Puice. The 

British Journal of Surgcnj, XXVII, 419, 1939 

A male native of South Rhodesia sustained a seveie laceiation of the hand by being 
mauled by a leopaid. Amputation was done at the waist joint Tw r o W’eeks later the 
foieaim was split up foi a length of eight inches The tendons and muscles were sepa- 
rated into two groups, and the tendons weie stitched to the penosteum and ovei the ends 
of the bones. The law aieas were coveied with full-thickness grafts This gave a 
foiceps with which the patient can hold a knife, fork, hammer, oi bottle. The ladius 
appeals to move against a fixed ulna — Ernest M Daland, M D , Boston, Massachusetts. 


War Wounds and Air Raid Casualiies Common Infections of Wounds: Tetanus 
and Gas Gangrene. Claude Frankau British Medical Journal, I, 9S9, 1939. 
Eveiy wound pioduced by a missile is potentially an infected one Simple peifo- 
lating wounds may heal by fust intention, but this outcome is laie The low incidence 
of tetanus in the last Wai, aftei antitetamc seium had been given every wounded man, 
shows that the disease is pieventable Even the most trivial wound may be the cause of 


'OL XXII, X’O. 2, APRIL 1940 


aoDopfl Rem ktaifrp 



502 


CURRENT LITERATURE 


■death. The customary prophylactic dose for the majority of wounds is 500 U.S.A. units. 
The period of incubation in cases in which serum has not been given may vary from twelve 
hours to twenty-eight days. The onset usually occurs in from seven to ten days. If 
symptoms begin within seven days, a fatal result is almost inevitable. In some eases 
local tetanus may appear, — that is, a localized stiffness and spasm of muscles in the 
neighborhood of the wound. Large doses of serum are then instituted, and generalized 
symptoms do not occur. Very large doses should be given as follows: On the first day, 
(1) intratheeally, (2) intramuscularly, (3) subcutaneously, and (4) intravenously,— 
15,000 U.S.A. units being administered by each route. This dosage, with the exception 
of the intravenous dose, should be repeated daily until symptoms begin to abate. The 
intense spasms are best controlled with avertin. Experiences in the past War showed 
that inpatients who had received a prophylactic dose of serum the mortality from tetanus 
was 50 per cent., while in unprotected cases it was nearer 80 per cent. 

The average time of' onset of gas gangrene is about thirty-six hours after the receipt 
of the wound. In the author’s opinion, prophylaxis by means of antigas-gangrene serum 
is of little value. The best form of prophylaxis is early and careful debridement of the 
wound. In massive gangrene of the limb, with damage to the main artery, early amputa- 
tion is essential. In cases where a muscle or a group of muscles is attacked, resection of 
the infected area often cuts the infection short and saves both limb and life . — James W. 
Tourney, M.D., Boston, Massachusetts. 


War Wounds and Air Raid Casualties. Gunshot Wounds of the Upper Ex- 
tremities. Claude Frankau. British Medical Journal, I, 1189, 1939. 

In the treatment of these wounds several points are important. First, excision o 
the track may be very difficult because of important structures located in a small space, 
this can be overcome to a certain extent by free skin incisions. Second, bone fragment* 
can be more freely removed in fractures of the shaft of the humerus, as shortening of t ie 
upper limb is of no great importance. Third, nerve lesions are more common in tie 
upper extremities and are of greater importance. Fourth, a more conservative e 
toward amputation can be held in the upper extremity. There is remarkably litt e i 
culty after removal of large portions of the clavicle. In fractures of the shaft o ie 
humerus a Thomas splint is generally used for transport to the base hospital. 
joint fractures are commonly of a severe nature with much trauma to the bone, " 11C ^ 
is often associated with nerve-trunk injuries. Ankylosis, or greatly restricte 
ment, is almost inevitable. Therefore, the arm must be put in the most usefu posi ^ 
at as early a date as possible. A primary amputation of the hand should be carnei ^ 
only where tendons, vessels, and nerves have been completely destroyed. ante 
Tourney, M.D., Boston, Massachusetts. 


War Wounds and Air Raid Casualties. Injuries of the Lower Limb. 

Buxton. British Medical Journal, I, 1241, 1939. r mos ^ 

General principles of treatment became established during the last 11 ar -^ j m - 
important principle was that of early operative treatment. Hence, if P oss ' ^ hospital, 
portant surgery is done at the casualty clearing station rather than at the ase ^ ^ ^ 

Immobilization of a badly damaged limb is an important factor in limiting s sU . 

is best achieved by the early application of a Thomas splint. Primarj excis [eeom . 

ture of wounds are seldom applicable to the lower limbs. Such a proce ure ^ our j l 0 U rs, 
mended if more than six hours have elapsed since the injury. Aftei « en aI) 

large incisions, with the removal of foreign bodies, particularly in muse e, '^ cnl0S ( as y is 
aggravation of the local and general signs, and usually to septicaemia. tu j x -i 

important, and extravasated blood should be removed. In larger worn J ^ j m portani- 
are inserted. The removal of bone fragments which are loose or near > ~o ^ n) j n j ina l, 
If wounds are seen in the inflammatory period, surgical intervention s io 
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tuberculosis. The differentiation between a solitary tuberculous cavity and a Brodie’s 
abscess may be difficult from clinical and roentgenographic examinations. Peripheral 
sclerosis may be present surrounding a tuberculous lesion. Tuberculous cavities may 
heal by reossification, while some cases clinically healed may show persistent cavities 
roentgenographically . — Daniel H. Levinthal, M.D., Chicago, Illinois. 


Le traitement de la coxa vara essentielle des adolescents (The Treatment of 
Essential Coxa Vara of Adolescence). C. P. Van Nes. Bulletin de la Societl Beige 
d' Orthopedic et de Chirurgie de I’Appareil Moleur, XI, Jan. 1939. 

The author does not advise redressementforci in cases of progressive slipped epiphysis. 
It is indicated only in cases of acute slipping, which is equivalent to a fracture of the 
femoral neck. Whenever possible, he performs an osteosynthesis with the Smith-Peter- 
sen nail. In old cases he uses subtrochanteric or transtrochanteric osteotomy . — Robert 
Soeur, M.D., Brussels, Belgium. 


Le traitement preventif de la coxalgie dans les lesions juxta-articulaires de 
la hanche (Preventive Treatment of Tuberculous Arthritis in Juxta-Articular 
Lesions of the Hip). A. Richard. Bulletin de la Soci&le Beige d’Orthopedie et de 
Chirurgie dc I’Appareil Moteur, XI, Mar. 1939. 

The author advocates surgical intervention in tuberculous juxta-articular lesions. 
If the lesion is near the elbow, the ankle, or the knee, he often obtains good results, but, 
if it is near the hip, the results are bad. 

Of eleven cases which he had observed and in which curettage was done, a serious 
coxalgia developed after operation in ten. When the focus is not operated upon, the 
resulting tuberculous arthritis is more benign . — Robert Soeur, M.D., Brussels, Belgium. 


The Treatment of Paget’s Disease by Adrenal Cortical Preparations. E. i • 
Watson. The Canadian Medical Association Journal, XLI, 561, 1939. 

The origin of adrenal therapy in this condition is uncertain, but in 192S Wa ton 
found that the injection of either fresh or dried whole adrenal glands eased the paia ; o 
typical Paget’s disease. The author states that the excessive phosphatase content o 
blood must be regarded as an effect rather than the cause. He believes it to be ue o a 
diffusion of the enzyme from the sites of formation in the bones at rates above the norma^ 
Nine patients with Paget’s disease were treated with extract of adiena cor • 
(cortin). They were given from five to ten cubic centimeters or more intraniusfM ar^ 
each week. In all nine patients there was a more or less marked reduction o 1<; . 
phosphatase, and in six there was a diminution of pain. A satisfactory' explanation or ^ 
results is not apparent, and whether or not the treatment is effective in c ec _ 
progress of the disease is undecided. Injections of a synthetic cortical hormone 
corticosterone acetate) and the oral administration of desiccated adrenal cortiea ^ 
were less effective than the injection of a cortical extract in solution. Cortical 

adrenal glands following prolonged administration of cortin to persons a it ou 
hypofunction is regarded as a possibility. — F. R. Wilkinson, M.D., Toron o, 

Canada. 


A New Approach to the Knee Joint. Victor O, Mader. The Cana uu 

Association Journal, XLII, 17, Jan. 1940. . . w0SU re and 

“An ideal approach to the knee joint is one which (1) will g' ve 6 00 ^ ^ opera- 
permit thorough exploration of all parts of the joint; (2) will be adap a e ^ ^ ill 

tion which the pathological lesion indicates; (3) will result in no di=a 1 1 1 ’ ca -e*o! 
permit of a short convalescent period. . . . Mr. R. Brooke has iepor e 
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lemovill of the patella for fraetute with excellent functional le.xults.” Stimulated by 
this lepoit and by the observation-, of Piof. Whitnall of Bii.xtol, the author was led to 
the belief that a moie diiect and adequate exposuie of the knee joint could be made 
through the quadriceps and patellar tendons after the patella had been lemoved. He 
first cariied out operations on twenty fie'h cadaveia to demonstrate that the procedure 
wa-s anatomically sound and to assuie himself of its advantages. lie then used the 
approach in cases in which resection was contemplated and in a case of internal derange- 
ment in which wide exploration of the joint was necessary. 

The patient is placed in the supine position w ith the knees flexed over the end of the 
table. A curved infrapatellar incision is made, and the patella and quadiiceps extensor 
tendon aie exposed. The tendon ovoi lying the patella is split longitudinally, and the 
incision is cairied upward into the quadiiceps tendon and downward into the patellar 
tendon. The patella is dissected out The joint is thus exposed, and retraction gives 
an excellent view. — F. It. Wilkinson, M D , Toronto, Ontario, Canada. 


Potassium Chlorate in Tin: The wmlxt or Poliomyelitis. Jean Saucier and Oscar 
W. Stewart. The Canadian Medical ! -.-.ocuitian Journal, XLII, 19, Jan. 1940. 
During an epidemic of poliomyelitis in Swit/eiland in 193G and 1937, Contat treated 
thirty-five cases and recorded the dilative ehect of potassium chlorate given in the pie- 
paralytic and early paralytic stages. Dui mg an epidemic m which the general mortality 
rate was ‘JO per cent., he leported no deaths and onh two instances of residual paralysis 
among his thirty-five patients. With the ml of Ai thus. Spycher, and Debat he cariied 
out experiments on monkeys, which seemed to give stiikmg confirmation to his clinical 
impiessions. 

Saucier and Stew ait felt that a detailed i< petition ot these experiments was war- 
ranted. Twelve monkeys weie inoculated with the vim- of poliomyelitis. Potassium 
chlorate, given orally in do.se.s of ten and twentv < eutigi ini' pel kilogram of body weight 
per twenty-four houis, failed to protect oi favoi ibl\ to in lluence the course of the disease 
in monkeys (Macacus rhesus) inoculated with tin -e\< ral -trains of poliomyelitis viius 
used in their experiments. 

It is interesting that in this numbei of the Joui nal i iat.d ea-e of accidental poisoning 
by potassium chlorate is repotted. — F. R. 11 ill m son, M D , Toronto, Ontario, Canada. 

Compression Fractures or the Vertebral Bonn.- I ollowixg Induced and Idio- 
pathic” Convulsions. George E. Rted and Pi avis E Dancey. The Canadian 
Medical Association Journal, XLII, 38, Jan 1940 

Clinical and roentgenogiaphic studies were earned out on seventy-two patients, all 
known epileptics. Lateral roentgenograms of the thoiacic spine showed compiession 
defonnities of the veitebial bodies in 34.2 pei cent of the cases Sixty-eight patients 
who had had one or more convulsions with eithei insulin or meti arol show ed compiession 
fractuies of the bodies of one or moie thoracic vertebi ae in 31 4 per cent. It was noted 
that these fractures involved particulai ly the vertebi al bodies of the mid-thoracic portion 
of the spine and that usually more than one vertebral body was affecte . * i in 

son, M.D., Toronto, Ontario, Canada. 


Acute Haematogenous Osteomyelitis. R. Hall McCoy and D E oss ie ana 
dian Medical Association Journal, XLII, 162, Feb. 1940 

Eighteen cases of acute hematogenous osteomyelitis in chi ten aie repor u , 

cases aie divided into three groups. Group I, those cases without a positive b - 

lure, consisted of five patients; there weie no deaths. Staphy ococcu pj = 3 

grown from the pus found at operation. Group II, those cases ‘avmg a maximun 
grow th of not more than eight colonies per cubic centimeter of blood comprised p 
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tients; there were no deaths. Again staphylococcus pyogenes was the organism isolated. 
Group III, those cases showing a culture exceeding eight colonies per cubic centimeter of 
blood, consisted of eleven patients; there were nine deaths. In three cases streptococcus 
haemolyticus and in eight cases staphylococcus pyogenes were isolated. 

The type of local treatment varied from simple incision and drainage of the soft-tissue 
abscess to more radical opening of the bone, followed by various irrigations, diaphysec- 
tomy, and, finally, the treatment as outlined by Orr. All patients with positive blood 
cultures were treated with staphylococcus antitoxin. It is recommended that the anti- 
toxin be diluted with normal saline and given as a continuous intravenous drip. 

The authors’ chief conclusions are: 

1. Surgical drainage is essential in the treatment of acute hematogenous osteo- 
myelitis of the long bones and is not contra-indicated in cases of severe septicaemia. It 
is best accomplished by the Orr method. 

2. Repeated transfusions and intravenous administration of fluid are of value. 

3. Staphylococcus antitoxin does not appear of value as regards the formation of 
secondary abscesses and the final fatal outcome. In some cases it seems to cause a tem- 
porary improvement. 

4. A reduction in the mortality rate of acute hematogenous osteomyelitis with 
septicaemia cannot be accomplished until a more effective treatment for the septicaemia 
is available. — F. R. Wilkinson, M.D., Toronto, Ontario, Canada. 


Anca a scatto (Snapping Hip). F. E. Godoy Moreira. La Chirurgia degli Organi di 

Movimento, XXIV, 381, 1939. 

The author reports a case of habitual snapping hip of six years’ duration in an ath- 
lete, twenty-one years old, which was apparently caused by a hooking of the posterior 
portion of the fascia lata, the so-called “tractus cristotibialis” of zur Verth, over an ab- 
normally large superior margin of the greater trochanter. The treatment consisted m 
surgical resection of the prominence of the trochanter and a fibrous mass arising from t ie 
fascia lata opposite the trochanter, which was probably becoming arrested over tie 
trochanter and giving rise to symptoms. The result, six years later, was excellent. 

The author classifies snapping hips as: (1) periarticular and (2) intra-articular. 
former may be voluntary and semihabitual without pain or involuntary and ha * 
with associated pain. In this type the tensor fasciae latae or the anterior margin o e 
gluteus maximus snaps over the greater trochanter. The intra-articular type consis i ^ 
a subluxation of the hip, is usually habitual, and is associated with lesions of the pos 
margin of the acetabulum. — A. W. Ciani, M.D., Iowa City, Iowa. 


Un Caso Interesante de Osteoartritis Tifica de la Cadera (An Interesting ® 
Typhoid Osteo-Artliritis of the Hip). Ulises Sosa de Quesada. Cirugia r o 
y Traumatologia, VII, 27, 1939. _ <■ the 

Following a detailed survey of the history of subtrochanteric osteo m ^^- ous 
femur, the author discusses the indications for and the advantages o ) e 


types. 


The 


b. ... - fpr? 

An interesting and rare case of typhoid arthritis of the hip joint is P r ^® n m onths 
patient had typhoid fever fifteen months before the time of his operation. ! j ev r e loped, 
after the onset of the fever, a severe acute inflammatory condition o t e *P t j ra ined 
which was very painful, and eventually the joint was aspirated. Sinuses .° n ',j u ^j on je- 
for some months, and finally closed. The patient was left with a s lg i ^ was u s- 
formity and a painful and almost useless hip. When admitted for opera i g c ] )lin z 
ing two crutches and getting about with some difficulty. A modi ca lon ^ g pi^ed in a 
osteotomy was performed, although it was done rather high. The pa len O p er ation, 
cast for ten weeks and then allowed up. The end result, eleven laaon 1S ot j cea bIe lii»P- 
was very good ; the patient walked without crutches and with a iar y 
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1. Black and half-breed children seem less liable to be affected by the disease. 

2. In most of the cases the preparalytic symptoms were referable to gastro-intes- 
tinal disturbances. 

3. The majority of the patients were between one and two years of age. 

4. No significant sex differences could be established. 

5. The lower limbs were involved more often than the upper, but there was no dif- 
ference in regard to the right or the left side. The muscles most frequently affected 
were: in the upper extremity, the deltoid, the biceps, and the triceps; in the lower ex- 
tremity, the tibialis anterior, the quadriceps, and the gluteus maximus. 

6. The pain, sensation of cold, and sweating in the extremities disappeared follow- 
ing ultra short-wave diathermy. 

7. An excess of galvanic current did more damage than good. 

8. In those cases in which treatment was interrupted, even for only a short 
time, there was either a stationary phase or impairment in the activation of muscle 
function. 

9. Muscle exercises under water were of the utmost importance in reestablishing 
muscle function. 

10. There were no cases of lateral deviation of the patella following transplantation 
of a single tendon behind the patella to overcome quadriceps paralysis, and active exten- 
sion was obtained in every case. 

11. The ankle arthrodesis of Inclan yielded good results in every case in which it 
was employed. 


Excision of the Patella in Arthritis of the Knee Joint. E. J. Berkheiser. The 

Journal of the American Medical Association, CXIII, 2303, 1939. 

The uniformly good results following the complete or partial excision of the patella in 
fractures of this bone led the author to adopt this measure in certain well-selected cases o 
arthritis of the knee joint that did not respond to other forms of treatment. 

The operation consists in removal of the entire patella through a vertical incision 
centered over the patella, followed by approximation of the edges of the synovial mem 
brane over the patellar bed. The purpose of the procedure is to give the patient a knee 
free from pain with a usable range of motion. 

Cases were chosen regardless of the primary etiological factor. The following 
criteria were used to select patients who would benefit from the procedure: 

1. The duration of the disease was several years. ^ 

2. Repeated periods of conservative management resulted in improvement, o 
lowed by recurrences. 

3. In the presence of bilateral lesions, the more severely involved joint was c mse , 
the other serving as a control. 

4. The disease was quiescent at time of operation. 

5. There was definite roentgenographic evidence of arthritis. ^ 

6. It was evident that extension of the leg on the thigh to 160 degiees cou c 

obtained postoperatively. , or 

7. The mental and physical state of the patient was such that he cou s an 

walk postoperatively. f . er _ 

The procedure was used in four cases of atrophic arthritis, three cases 
trophic arthritis, two cases of gonorrhoeal arthritis, and two cases of traumaticjir^ ^ 
There were four men and seven women, the youngest being thirty-five years 
oldest, sixty-four years of age. ^ 0 C ( Cn 

In each case the patient was allowed active use of the leg at the cn ^ rf _ 
days. All showed progressive improvement from the first. 4 here " erc ^ j ea tlu-, 
suits in eight cases and fair in three not well-selected cases. There « ere ^ jj a ]ias, 
complications, or aggravation of the original condition. — Brandon Carre , - * ’’ 

Texas. 
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RhcoN.siitrnivK and Sr\iin.i/.iNG Suiu:i:in ion Remdual Suppuruivk AiiTiiniTis 
ok IIu* Joint: ASium ok Foun-Six Unskmuied Cases. Ilalfoid Hulloek. The 
Journal of the Anurican Midical Association, CX III, 239S, 1039. 

Twenty rccoiistiuction operation-*, four m tin oplastic-., seven shelf stabilizations, and 
tifteen fusion operations were done on thu patients at the New York Orthopedic 

Hospital and Dispensiiy m a seventeen-year peiiod, ending in 1937. The indications for 
the several types of operation aie discussed, and the end lesults are tabulated and 
evaluated. 

The experience gained from this series shows that leconstiuctive pioceduies in chil- 
dren generally result in control of the dislocation and a painless lnp, but with a limited 
range of motion. However, absence of pain may not be permanent, as these patients 
may experience pain on i caching adult age, because these aie not mechanically sound 
joints. The artluoplastic opciations give a bcttei iange of motion and usually a painless 
hip, but, unfortunately, in this type of hip tlicie is geneially not enough lesidual bone for 
this procedure. The shelf stabilizations with a properly placed shelf of sufficient si/.e 
give the patient a stable, painless hip with an adequate range of motion, which will re- 
main so unless joint irregularities between shelf, acetabulum, and femur develop. Be- 
cause of shortening and adductor-muscle weakness, a limp fiequently develops. Fusion 
with the lnp in a straight position gives a permanently stable and painless hip, and is an 
operation that can be idled on. 

The time of each of the operative piocedures was carefully chosen, and the author 
states that it is advisable to wait at least two and often seveial yeais after all activity has 
ceased. The only way to decrease the numbci of these patients is to lecogmze the acute 
phase of the disease clinically and to institute early adequate diamage. A negative 
operative exploration is better than an untreated destructive infection. — Henry H. 
Becker ing, M.D., Dallas, Texas. 

Sci vric Neuve Pressure Following Rupture and Fibrosis ok a Hamstring Muscle. 
P. M. Girard and II. M. Childless. The Journal of the American Medical Associ- 
ation, CXIII, 2412, 1939. 

Muscles are usually luptuied by indirect violence when they aie in a state of con- 
traction. The muscle belly is torn acioss or the musculotendinous junction issepaiated. 
They may, however, be ruptured w'hile in a lesting state either by direct or by indiiect 
violence. Tom muscle fibers do not legenerate themselves, and the defect that is caused 
upon separation is biidged across by fibrous connective tissue. 

The authors report a case of rupture of the semitendinosus muscle, in all piobability 
by indirect violence, in which suture resulted in healing by massive scar-tissue formation. 
In this case complete excision of the entile muscle was lequired later, due to the fact that 
the patient complained of sciatic paralysis when the leg w r as in full extension for any 
length of time. Motion of the knee and function of the leg weie not disturbed by the 
operation, and the patient made a satisfactory iecovery. — Henry H. Beckering, M.D. 
Dallas, Texas. 

Fracture d’apophyse transverse cervico-dorsale (Fractuie of the Cervicothoracic 
Transverse Apophysis). P. Houssa et R. Verhamme. Journal de Chirurgie el 
Annales de la SociUM Beige de Chirurgie, XXXVIII-XXXVI, 167, 1939. 

The authors report a case of this rather lare lesion. They review' the literature and 
also explain the pathogenesis of the lesion. — Robert Soeur, M.D., Brussels, Belgium. 

Rapports du kyste du menisque avec les formations kystiques d'origine con- 
jonctive (The Relation between the Cyst of the Meniscus and Cystic Formations 
of Connective-Tissue Origin). G. Leemans. Journal de Chirurgie et Annales de la 
SocttU Beige de Chirurgie, XXXVIII-XXXVI, Oct. 1939. 

Why do cysts of the meniscus almost always foim at the level of the anterior portion 
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of the lateral meniscus? Based on the theories of Retteren (1896) in regard to the evolu- 
tion of primitive connective tissue, the author thinks that anatomy explains the origin of 
these cysts of the lateral meniscus. The anterior third of the lateral meniscus is less 
firmly attached to the aponeurosis of the leg and is separated from it by connective tissue. 
In this loose portion of the meniscus cysts are* formed, following pulling and rubbing of 
the aponeurosis against the meniscus . — Robert Soeur, M.D., Brussels, Belgium. 


Multiple Cystic Tuberculosis of the Bones. Report of a Case. David W. 

Martin. Journal of Pediatrics, XV, 254, 1939. 

The author reports a case of multiple cystic tuberculosis of bone, which apparently 
is the twelfth case reported in the paediatric literature. The usual criteria for bone 
tuberculosis are mentioned. The author states that the bone lesions reported in the 
eleven cases reviewed by Law and Perham were most commonly found in the smaller 
bones of the extremities; however, lesions were demonstrated in the humerus in several 
cases. In the author’s case multiple myelomata and hyperparathyroidism were ruled 
out, and Boeck’s sarcoid seemed unlikely. — A. I. Blieden, M.D., Iowa City, Iowa. 


Vitamin E in the Treatment of Muscular Dystrophies and Nervous Diseases. 

Franklin Bicknell. The Lancet, I, 10, Jan. 6, 1940. 

The writer reviews the work of Einarson and Ringsted on rats in Denmark, in which 
they suggest that muscular dystrophy, amyotrophic lateral sclerosis, and tabes dorsalis 
are due to a deficiency of vitamin E. He used fresh, dried, whole-wheat germ, one-half 
an ounce twice daily, in treating eighteen cases of muscular dystrophy, four cases of 
amyotrophic lateral sclerosis, two cases of tabes dorsalis, one case of peroneal muscular 
atrophy, and one case of amyotonia congenita. In the group of the myopathies every 
patient who was treated for more than six weeks improved, except one who was mentally 
deficient. The author had insufficient cases of amyotrophic lateral sclerosis, tabes 
dorsalis, and peroneal muscular atrophy, but he feels that the results in the cases of 
amyotrophic lateral sclerosis were promising. The one patient with amyotonia con- 
genita, a female, two and one-half years old, showed satisfactory improvement, T 1C 
author feels that the results of the clinical use of vitamin E support the belief that 
muscular dystrophy and amyotrophic lateral sclerosis are deficiency diseases.— Lenox - 
Baker, M.D., Durham, North Carolina. 


SoGENANNTE LOKALISIERTE OSTITIS FIBROSA UND TRAUMA (So-Called Localized Osteitis 
Fibrosa and Trauma). Georg Ernst Konjetzny. Monalsschrifl fur UnfaUhet ‘un c 
und Versicherungsmedizin, XLVI, 572, 1939. 

This is a case report of a patient, thirty years old, who had sustained a direct traU ’'' 
to the thigh. The pain caused by the injury subsided after a few days. Two 
later symptoms of a rheumatic nature developed at the site of the trauma. The P a 1 
continued his activities as a seaman for twenty months. The clinical and men 
graphic findings led to a diagnosis of osteomyelitis with a central abscess. At °P era 
the tissue had the appearance of a brown giant-cell tumor. Histological exanun 
showed a subperiosteal destruction and displacement by a cellular spindle-ce KSS ^ l)0I)C 
taining giant cells. The cortex was partly destroyed, and massive periostea ne 
formation, together with less pronounced endosteal ossification, was evident. ^ r0%vn 
The author considers this case as another example of the developmen ° anm 
giant-cell tumors on the basis of traumatism. — R. J . Dittrich, M.D., Fort co , 

Osteomyelitis und Trauma (Osteomyelitis and Trauma). Rosenbaeh. Mortals 
fiir Unfallheilkunde und Versicherungsmedizin, XLVI, 597, 1939. nnortofd ie 

The author reports two cases of osteomyelitis followed by trauma m SU W 
theory that a relationship between them can be established. In a itmn, 
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healed osteomyelitis are reported, ill which a recurrence followed trauma. — R. J. Dili- 
rich, M.D., Fort Scott, Kansas. 


Pentothal: The Anesthetic Agent of Choice for the Reduction of Simple Frac- 
tures. PhillipS. Marcus. The New England Journal of Medicine, CCXXII, 137, 
Jan. 25, 1010. 

Marcus, who is a Resident anaesthetist at the Boston City Hospital, reports the use 
of pcntothal in 300 cases of fracture in which the patients were ambulatory. He discusses 
the various forms of anaesthesia and shows that the use of a barbiturate such as pento- 
thal or cvipal is of advantage in cases where the patients leave the hospital after reduc- 
tion. In only one case was there depression of respiration that required oxygen therapy, 
and in this ease there was an uneventful recovery. Vomiting occurred once. The 
author claims there is an adequate margin of safety. — Mark II. Rogers, M.D., Boston, 
Massachusetts. 


The Treatment of Atrophic Arthritis with Estrooenic Substance. Abraham 
Cohen, Alfred W. Dubbs, and Abraham Myers. The New England Journal of Medi- 
cine, CCXXII, MO, Jan. 25, 1910. 

The writers are from the Arthritis Clinics of the Philadelphia General Hospital and 
the Jefferson Medical College Hospital. Basing their work on the well-known assump- 
tion that there may be a connection between the menopause and atrophic arthritis, they 
took a scries of twenty-three cases — seventeen of the atrophic type and six of the mixed 
type— and treated them with rather large doses of estrogen in the form of progynon. 
They found that those patients who had no disturbance in menstrual function showed 
little benefit, but they believe that the improvement shown in cases with menopausal 
symptoms warrants the use of this estrogenic substance as a form of treatment in atrophic 
arthritis— Mark II. Rogers, M.D., Boston, Massachusetts. 


The Bone Lesions Accompanying Cervical Spinal-Cord Injuries. An End-Result 

Study of 7G Cases. Donald Munro and Walter Wegner. The New England 

Journal of Medicine, CCXXII, 167, Feb. 1, 1940. 

The authors point out that the therapy and prognosis of injuries of the cervical spine 
that do not involve the cord are quite different from those in cases in which cord injury 
plays a part; also, that it is essential to differentiate between the true acute cord injury 
which occurs at the time of the accident and the chronic lesion in which damage to the 
cord takes place later. They also emphasize the futility of using for injuries of the cervi- 
cal spine and the cervical cord methods of treatment that are propeily applied to thoracic 
or lumbar lesions. 

Cervical dislocations are most likely to occur between the fiist and second vertebrae 
and between the fourth, fifth, and sixth vertebrae. Nearly all are the result of indirect 
violence, which causes excessive flexion. 

Diagnosis is made roentgenographically for the most part, and is occasionally sup- 
plemented by laminectomy or autopsy. 

Treatment depends on the damage to the cord and the presence or absence of spinal 
subarachnoid block. The initial treatment consists in traction applied either by a halter 
made of three-inch flannel bandage or by a loop of rustless-steel wire passed through two 
adjacent burr holes in the skull on either side of the mid-sagittal plane, as advocated by 
Cone and Turner. Traction is maintained for at least six weeks, usually eight or nine. 
The patient is then fitted with a leather cuirass or a leather Thomas collar, depending on 
the roentgenographic evidence of bone repair. After another six weeks or two months, 
the splint may be removed at night, but it should be worn during the ay or w henever the 
patient is in the upright position, until roentgenographic examination shows solid bony 
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union. No special exercises are given, and plaster jackets are not advised, because of 
their weight and the discomfort and increased incidence of bed sores which follow their 
use. The authors have proved that laminectomy in the early stages is not advisable and, 
by the conservative treatment described, have reduced the mortality over 30 per cent. 

The paper is based on a series of seventy-six cases, thirty of which have been followed 
from one to fifteen years. There have been only two recurrences and no late develop- 
ment of secondary cord symptoms. Thirty-four patients died before discharge. Of the 
thirty living patients, satisfactory end results have been obtained in twenty-eight.— 

Mark H. Rogers, M.D., Boston, Massachusetts. 


Les lacunes d’ossification de la voute cranienne (Ossification Defects in the 

Cranial Vault). Y. Gayrard. La Presse Midicale, NLVII, 1480, 1939. 

Defects in cranial ossification may be seen in enlarged pacchionian bodies, in syphi- 
lis, craniotabes, cleidocranial dysostosis, xanthomatosis, and other diseases. The defects 
to which the author calls attention differ from these others in that they are usually bi- 
lateral and symmetrical. They are large and occasionally exceed seven centimeters. 
These defects are elliptical in shape and are directed perpendicularly or at angles of not 
less than 45 degrees to the axis of the longitudinal sinus. The opening on the outer table 
is usually larger than that on the inner table. The defects are usually congenital and 
familial. 

After discussing various theories as to etiology, the author expresses the opinion 
that they are to be attributed to a microcephalia, which is very commonly found in such 
cases . — Henry Milch, M.D., New York, N. Y. 


Apropos du traitement d’urgence des plaies penetrantes des articulations 

(The Emergency Treatment of Penetrating Articular Wounds). Antoine Basset. 

La Presse Medicate, XL VII, 1493, 1939. 

If penetrating wounds of joints can be brought to the attention of a competent 
surgeon in a properly equipped hospital within from eight to ten hours of the injury, |C 
function of the joint can best be preserved by primary closure of the synovial woun . 
Before any surgical intervention is attempted, a roentgenogram, to survey the exten <> 
bone damage, should be carefully taken. Operation should be performed under spina or 
general anaesthesia, never under local anaesthesia. The skin wound should be care a 
excised back to healthy tissue. All devitalized subcutaneous tissues should he sharp J 
cut away. If the skin wound does not permit careful exploration of the articular cau i 
the primary wound should be closed, and a typical arthrotomy incision should be nia 
The joint should be carefully washed out, and all blood clots and bone fragments s io 
be removed. Thereafter the joint may be closed by primary suture. If the bone mjn . 
warrants it, immobilization with a plaster-of-Paris bandage may be employed, ot er "j"J 
simple splinting is satisfactory. Each case must be individualized under the gen 
principles enumerated . — Henry Milch, M.D., New York, N. Y. 


La sympathicectomie lombaire, l ’ infiltration NOVOCAINIQUE WJIBAIM!, 

JECTION INTRA-ARTERIELLE DE NOVOCAINS, LA RESECTION UNILATERALE DE3 ^ ^ 
SPLANCHNIQUES, ET LA VALEUR COMPARES DE L’EFFET DE CES INTERVENTIONS^ ^ 
DEVELOPPE.UENT DE LA CIRCULATION COLLATERALS DES MEMBRES^ (L um ^ r _ 
pathectomy, Novocain Infiltration of the Lumbar Sympathetic Nerves, n 
terial Injection of Novocain, Unilateral Resection of the Splanchnic - e * j p r . 
the Comparative Value of These Procedures in the Development of o a 
culation in the Extremities). Sausa Pereira, Alvaro Rodrigues, e 
Carvalho. La Presse Midicale, XLVII, 1545, 1939. c j rcu ln- 

To determine the effect of various procedures designed to increase co a superficial 
tion in the extremities, the authors performed preliminary obliteration o 
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radicular. Root pain is sharp and may be burning or gnawing, but it is rarely aching. 
It tends to follow segmental distribution, but it may follow the course of the sciatic or 
peroneal nerves. This pain is often aggravated by coughing, sneezing, straining, and 
sharp flexion of the neck; it tends to be worse at night; and it may be relieved by walking 
or by sleeping in a chair. Radicular pain is frequently associated with paraesthesia, re- 
flex changes, muscle weakness or atrophy, sensory changes, or loss of sphincteric control. 

At The Mayo Clinic, of about 10,000 cases of low-back and sciatic pain seen in the 
past three years, in only 300 could a diagnosis of probable protruded intervertebral disc 
be made. In fifteen of these cases the protrusions were in the cervical and thoracic re- 
gions and in 285 they were in the lumbar area. The protrusions were multiple in thirty 
cases. There were 226 males and only seventy-four females. Forty-one per cent, of the 
patients could recall no injury, and only 37 per cent, remembered that the injury imme- 
diately preceded the onset of symptoms. Eighty-one per cent, reported intermittence of 
symptoms, — one of the most characteristic features of the syndrome. Sciatic pain was 
unilateral in 85 per cent. 

The most important neurological signs of protruded intervertebral disc are :Las£gue’s 
sign, the presence of sciatic tenderness, and the diminution or absence of the Achilles 
reflex. In most cases there was obliteration of the normal lumbar curve and limited 
and painful back movements. The only spinal-fluid test found to be of value in diagnosis 
of protruded disc was the concentration of total protein. 

Neurological examination may be negative in the presence of a protruded disc (6 
per cent.), or it may show only a positive Lasegue sign or sciatic tenderness, or both (15 
per cent.). Such cases were treated conservatively; if unrelieved, spinal puncture was 
done. In case of a normal spinal fluid, epidural injection and a reversed Queckenstedt 
test were done. If the former pain was reproduced, or if the reversed Queckenstedt test 
was positive, the contrast medium was injected to localize the lesion. Since lesions in 
the lower thoracic region may give a clinical picture similar to those involving the cauda 
equina, it is usually not possible to dispense with the use of contrast media . — Edward N. 
Reed, M.D., Santa Monica, California. 


Significant Skeletal Changes in Low Back and Sciatic Pain: Roentgenologic 
Observations. Ralph S. Bromer. Radiology, XXXIII, 688, 1939. 

The following congenital variations are frequently encountered and their camu 
relationship to low-back pain has not been proved: 

1. Slightly bifid posterior spinous processes of the fifth lumbar vertebra or upper 
sacral segments. 

2. Lumbarization of the fifth lumbar vertebra, unilateral or bilateral. 

3. Sacralization of the fifth lumbar vertebra, unilaterai]or bilateral. 

4. Exaggerated or decreased lumbar lordosis. . 

5. Scoliosis of the lumbar vertebrae of mild degree, with or without actua 10 a 10 

6. Elongated transverse processes, often with partial sacralization. 

7. “ Butterfly ” type of transverse processes of the fifth lumbar vertebra. 

8. Impingement of the transverse processes of the fifth lumbar vertebra on e 


crests. « 

Other observers have found the incidence of sciatic radiation in low-bac ' P ^ ^ 

as great in those with congenital anomalies as in those without. Among s e e a 
which probably do have relationship to low-back pain are the following. arch” 

Defects in the Neural Arch: These have been described as “the separate neur 

or “prespondylolisthesis”. • tic radiation. 

Changes in the Articular Facets: These are especially concerned " i st '! a . g articular 
At times there are accessory articular processes; at times, fractures o ' 
processes, which are demonstrable only by a meticulous technique. .ration of the 
Narrowed Lumbar Joint Space: This is believed to be due to egei , __ t;rll ] a . 
nucleus pulposus from trauma, resulting in a mechanically 
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tion. The pain is thought to lie a root pain, clue to compression in the intervertebral 
foramina. 

Posterior Luxations of the Lumbosacral Joint: The idea that apparent posterior dis- 
placement of the body of the fifth lumbar vertebra on the sacrum, as judged by the pos- 
terior alignment, is pathological is brought in question because of the fact that the depth 
of the opposing surfaces is often unequal, the sacral diameters tending to be shorter than 
the lumbar. 

Platysponilylia: This is a congenital anomaly consisting in a widening of a vertebral 
body, with a diminished vertical diameter. Putti states that this condition predisposes 
to “lumbago”. — Eduard N. Rad, M.D., Santa Monica, California. 


Am Myelography in the Diagnosis ok Intraspinal Lesions Phoducino Low Back 
and Sciatic Pain. \V. Edward Chamberlain and Barton R. Young. Radiology, 
XXXIII, 095, 1939. 

The authors have used air instead of lipiodol, because of possible harmful effects of 
lipiodol and the difficulty of its removal. Because of their absorbability, gaseous con- 
trast media may be freely used whenever there is suspicion of an intraspinal lesion. This 
method is especially valuable for demonstration of the lumboeaudal sac. Examination 
of this sac is indicated in any patient with persistent sciatic pain who shows abnormal- 
ities in Achilles reflex, or in sensation of heat and cold over the dorsum of the foot, or 
impairment of muscle power in the foot. 

The method has been very dependable in the authors’ hands. The boundaries of 
the subarachnoid space are sharply delineated by air, so that any change of configuration 
of the margins can be visualized by roentgenograms. 

A tumor may completely occlude the subarachnoid space, causing a block, which a 
Queckenstedt test will disclose. A small quantity of air — four to six cubic centimeters — 
should be injected anyway, to show the under surface of the tumor. 

When complete or partial block is shown by the Queckenstedt test, from four to six 
cubic centimeters of air are injected below the suspected level of the lesion. The patient, 
sitting upright, is placed against a Bucky diaphragm, and stereoscopic anteroposterior 
and lateral projections arc made. When no block is shown by the Queckenstedt test, 
the entire lumboeaudal sac is visualized by placing the patient on the side, in the Trendel- 
enburg position, at an angle of from 30 to 35 degrees. I hrough a needle in the second 
lumbar interspace spinal fluid is exchanged for air in five-cubic-centimeter volumes until 
air returns from the needle; from thirty to fifty cubic centimeters of air are required to fill 
the space. Stereoscopic anteroposterior and lateral projections are then made, the 
Trendelenburg position being maintained to prevent the ascent of air into the cranium. 
Lateral projections may also be made with the spine in hyperflexion and in hyperexten- 
sion, and may show whether the position of herniated intervertebral discs can be changed 
by these positions. — Edward N. Reed, M.D., Santa Monica, California. 


Intraspinal Lesions Associated with Low Back Pain and Sciatic Pain, and Their 
Localization by Means of Lipiodol within the Subarachnoid Space. John D. 

Camp and Ercell A. Addington. Radiology, XXXIII, 701, 1939. 

While lipiodol is an irritant to the spinal meninges, its advantages far outweigh any 
disadvantages, when used judiciously. Air injection will reveal certain lesions of the 
spinal cord and the cauda equina and should be used more frequently before resorting to 
lipiodol. However, the authors’ experience with both methods shows that lipiodol is 
more accurate, it reveals certain structures not seen with air, and it localizes structures 
which air fails to show. In the thoracic and cervical regions the superiority of lipiodol 
is most evident. 

Five cubic centimeters of lipiodol are injected via the lumbar route. A tilting fluoro- 
scopic table is necessary. Some device for recording the fluoroscopic image by making 
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a “spot ’’ film is needed; also a large film, including several vertebrae, is required to deter- 
mine the anatomical level. 

Low-back and sciatic pain may be associated with cervical-cord tumors, as in 31.8 
per cent, of the authors’ 100 consecutive cases of tumor of the cervical cord. The same 
pain was present in 50 per cent, of their cases of tumor of the thoracic cord, and in S3 
per cent, of their cases of tumor in the lumbar region. Lesions diagnosed with lipiodol in- 
jection, with the percentage of errors, were: cord tumors (14 per cent, error), protruded 
intervertebral disc (4.4 per cent, error), hypertrophied Iigamentum flavum (no error). 
In lipiodol examinations reported negative there was 8.7 per cent, error. Hypertrophy 
of the Iigamentum flavum is usually associated with protrusion of the disc at the same 
level. This hypertrophy compresses the lipiodol column posteriorly and laterally. Pro- 
trusion or hypertrophy at the lumbosacral junction may fail to be demonstrated by lipio- 
dol because of the small size of the terminal caudal sac or an anomaly of the cul-de-sac. 

It is difficult to appraise the reaction to lipiodol, because operation is ordinarily 
carried out promptly following the injection. The authors believe that the reaction 
following the use of five cubic centimeter's is no greater than that following the use of two 
cubic centimeters. Walsh and Love found as great a change in the spinal fluid following 
air injection as following lipiodol injection. They state that iodized oil produces a mild 
and benign meningeal irritation, and they have seen no reaction to it that might not have 
been produced by spinal or cisternal puncture with withdrawal of spinal fluid alone. — 

Edward N. Reed, M.D., Santa Monica, California. 

Fuactura de Monteggia (Monteggia’s Fracture). Renato da Costa Bonfim. Revista 
Brasileira de Orthopedia e Traumatologia, I, 18, 1939. 

The author describes two cases of this type which is defined as a fracture of the 
diaphysis of the ulna, associated with a dislocation of the head of the radius. The author 
presents an analysis of the mechanism with illustrations. The fracture and the disloca- 
tion of the radius occur simultaneously, displacement of the radial head being governed 
by the location of the fracture of the ulna. The importance of early diagnosis and the 
success of conservative immediate treatment are emphasized. Monteggia first described 
the lesion in 1814, and a complete bibliography is given by the author . — Emanuel B. 
Kaplan, M.D., Bronx, New York. 

Tkatamento cirurgico da luxaqao recidivantb de espadua (Surgical Treatment of 
Recurrent Dislocation of the Shoulder). Miguel Calmon Filho. Revista Brasileira 
de Orthopedia e Traumatologia, I, 37, 1939. 

A short general description of the principal methods of surgical treatment of habitua 
dislocation of the shoulder, with a critical analysis, is given by the author. Finding mos 
of these methods rather complicated, the author describes the procedure of Louis Bazj , 
which he found simple and very satisfactory. 

Through an incision along the sulcus of the deltoideus pectoralis junction, the com 
coid process is approached. A longitudinal groove is made in the external border o je 
horizontal portion of the coracoid. A preliminary bone graft, six centimeters long an 
two centimeters wide, taken from the tibia, is then inserted into the groove in sue i ^ 
fashion that one end is fixed in the groove and the rest of the graft is sutured to the corac^ 
brachialis tendon along its course toward the arm. Postoperative immobilization 
maintained for thirty days. In one case, the author obtained a good result «it ! no} 
motion in all directions .— Emanuel B. Kaplan, M.D., Bronx, New York. 


CoNTRiBxjxpAO ao TRATAMENTO cirurgico da espondilolistese (Contribution a 
Surgical Treatment of Spondylolisthesis). Achilles de Araujo. Revista 
de Orthopedia e Traumatologia, I, 83, 1939. , j (J \ )U 

The author describes in detail three cases. Conservative treatment is belie ^ ^ 
inefficient. The author recognizes a prespondylitic stage, which is eharacteriz 
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u-aul painful disturbances and diseomfoit. 'Plus stage is the most favoiable for surgical 
Intel \ cut ion. Successful suigical aitluodesis eliminates all the symptoms. The author 
recommends double rigid p.uaxeitcbial ostcupeiioste.il giafts, both ends of which are 
nisei ted into the lumbar and saeial laminae .— Einaiuul B Kaplan, M.D., Bronx, New 
York. 


Tiuiikmkvt nr.s litunum.s de i.\ ( win' (oni.oiDi: (Treatment of Fiactuies of the 
Aietabuluin). J. P. Grinda h '/me <l’(hthopidic it <lc Chirurgic de I’Appareil 

Matcur, XXVI, 2S9, 1939. 

The treatment of these fiactuies lequiics tin ce fundamental consideiations, — exact 
reposition of fragnient.s, adequate immobilization until union takes place, and unin- 
tcuupted motion of the lnp joint to pievent ankylosis The author uses continuous 
traction; this may be either adhesive 01 skeletal. In one ease the leduction of the frac- 
ture w.us ai i omplished by pressuie thiough the icctum Analyzing his own six cases and 
the methods used by vaiious suigeons, the author amves at the conclusion that the con- 
tinuous-traction method is bettei than the method of immediate leduction by foiced ex- 
tension followed by jilaster-of- Paris immobilization. Tianstiochanteiic skeletal traction 
may be used only m a limited nuinbei of cases The continuous tiaction has the ad- 
vantage of pei nutting the patient to move the hip fiom the beginning of tieatment. — 

Emanuel B. Kaplan, M.D., Bronx, New York. 


XoTE sun U.V PROCLDL CLINIQUE DU WLSURE DE L’ANIEVERSION DU COE FEMORAL (A 

Clinical Procedure foi Mcasuiement of Anteveision of the Femoial Neck). Robert 

Xetter. Revue d’Orlhopddie it de Chirurgic de I’Appareil Moteur, XXVI, 347, 1939. 

The author proposes a rapid method of measuiement of the anteversion of the fem- 
oral neck. The patient lies on the end of a table with the legs hanging down, and the 
examinei's hand is placed flat on the gieatei trochantei of the side under examination. 
The injuied leg is abducted at the knee, and the exammei then feels the trochanter be- 
coming moie and inoie pionounced until the femoial neck is parallel to the surface of the 
table. Further abduction of the leg imparts the feeling of medial lecession of the tro- 
chanter. The angle of maximum abduction of the leg, which corresponds to the maxi- 
mum prominence of the tiochanter, shows the amount of anteveision of the femoral 
neck. The method was verified by several exammei s and checked with findings during 
opeiations. It was found to be sufficiently collect for clinical purposes . — Emanuel B. 
Kaplan, M.D., Bronx, New York. 


Staphilo-r:£} action et rhumatisme STAPHYLOcocciQUE. FI. Coste, R. Demanche, et 

M. Morin. Revue du Rhumatisme, VI, 945, 1939. 

The staphylococcus leaction was lecorded in 473 patients suffeung from lheuma- 
tism. The leaction was positive in eighty instances The authors found in most of the 
eighty reacting patients evidence of a specific staphylococcus affection Of eighty other 
patients who had a negative staphylococcus leaction, there weie only three who had had 
an antecedent staphylococcus infection Of the eighty patients with a positive staphy- 
lococcus leaction, theie weie twenty-six with iheumatic manifestations Their observa- 
tions of positive staphylococcus reaction included cases of polyarthritis, hydrarthrosis 
and spondylai throsis In the treatment of these hidden staphylococcus infections they 
utilized chiefly a 1 to 200 sulphate-of-coppei solution, injecting five cubic centimeters in- 
travenously eveiy two oi three days With this tieatment they obtained a “cure” in a 
certain number of cases Antitoxin theiapy and vaccine therapy w ere at times employed 
with the copper sulphate. The authors feel that, in addition to the othei measures it is 
of value to dnect treatment against staphylococcus infection where there is a positive 
staphylococcus reaction — John G Kuhns, M.D., Boston, Massachusetts. 


VOL XXII NO 2. APRIL 1940 



518 


CURRENT LITERATURE 


The Treatment op Arthritic Deformity by Lactic Acid Injection. W. 

Waugh. Rheumatism, I, 15, 1939. 

This treatment is divided into three parts: lactic-acid injection into and aroum. 
affected joint, which excites a local phagocytic cellular reaction, followed by a process 
proliferation and repair; a period of physiological rest to the joint during the stage i 
reaction; and, later, prolonged physical therapeutic measures. 

As proof that tissues do respond to acid the facts are pointed out that hematomata 
about the ends of fractured bones excite brisk phagocytosis and mesoblastic tissue forma- 
tion; that pus in granulating osteomyelitic cavities is acid; and that a lotion of zinc sul- 
phate with a hydrogen-ion concentration of 6 promotes healing in sluggish wounds. In 
normal joints the contents are acid, whereas in chronic rheumatic joints the condition is 
reversed. 

The affected joints are manipulated forty-eight hours after the lactic-acid injection. 
They are then immobilized for from ten to fourteen days. In three cases of bilateral 
arthritis of the knee joint only one knee of each patient was injected, although all other 
measures for the joints were identically the same. Recovery was obtained only in the 
injected joints. 

The solution is made by combining 0.2 per cent. N/5 lactic acid with 2 per cent, novo- 
cain and 0.5 per cent, sodium chloride. The usual amounts injected into the joint are 
from three to five cubic centimeters and from ten to fifteen cubic centimeters into the 
adjacent soft tissues. The best results were obtained in rheumatoid arthritis:. fifty such 
cases were treated, with resultant improvement in practically all of them. — Harold M, 
Childress, M.D., Jamestown, New York. 


Stock Vaccine in the Treatment of Chronic Rheumatic Disease. H. Warren 
Crowe. Rheumatism, I, 24, 1939. 

If the right case is treated by the correct vaccine and method, stock vaccine is effec- 
tive in the treatment of chronic rheumatic disease. Of 4000 cases, in which stock vaccine 
alone was used, good results were obtained in 50 per cent, and improvement was noted m 
another 35 per cent. 

A gradual conception of rheumatic disease has taken place which postulates the cause 
of chronic arthritis as being due to aberrant activity of the ordinary microbes o >e 
human body. These are mostly of the streptococcic and staphylococcic groups. ie 
general principle involved in vaccine therapy is to attempt to sensitize the patient to us 
bacterial infection. The body tissues, therefore, are stimulated to attack the inva er. 
It is important to use only small doses of vaccine, since large amounts do not pro uce 

adequate sensitization. _ • t in 

The treatment of arthritic conditions which have produced deformities consis s^ 
arresting the disease by vaccine injections, removing all foci of infection, an CI Q en . 
ploying such manipulative or surgical corrective procedures as may be indicate • ' y e 
erally speaking, the older the person and the less active the disease, the more jus i ^ 
is reliance upon stock-vaccine therapy. — Harold M. Childress, M.D., James owi , 

York. 


Primary Purulent Psoitis. M. Mikula. Slovansky Sbomik Ortopedic y, Y . * c hU- 
The non-tuberculous psoas abscess is an independent lesion, usua y ^ eyen 

dren of school age. It is often mistaken for tuberculosis of the hip, appen ICI ^ ^ m _ 
strangulated hernia. The origin is an infectious hematoma following trauma 
lent infection. In the majority of the cases the origin of the infection cann ^ ^ t[ie 
lished. The symptoms are those of functional impairment of the mu:c ^^gabdo- 
suppuration. The patient has sudden pain, often referred to the knee or m 
men. The limb is in flexion and abduction. The patient limps an ias g xten <icm 
walking. All movements in the direction of flexion and rotation are pain esa 
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is painful and often is locked. The temperature rises to 102 degrees or higher, and there 
is leukocytosis. Adjacent to the anterior superior iliac spine there is found a retroperi- 
toneal tumor, which is usually hard, painful to pressure, and sometimes fluctuant. As- 
piration or puncture gives a positive result, and the bacteriological examination confirms 
the diagnosis. Treatment consists in simple incision and drainage. Traction upon the 
limb is recommended in order to overcome the flexion contracture. 

Among 10, (XX) cases treated surgically, the author found primary purulent psoitis in 
thirty-six cases. There was a history of trauma in seven of these, and a primary in- 
flammatory process with acute perforating appendicitis in one case. A metastasis from 
the axillary glands was found in one ease, and in two cases the psoas abscess formed in the 
course of infectious diseases such as measles and chicken pox. In twenty-five cases there 
was no trauma or primary focus. Bacteriological examination revealed the presence 
of the staphylococcus in seven cases; streptococcic or mixed infection is less frequent. In 
one very refractory case an actinomycosis was found. — Arthur Sleindler, M.D., Iowa City, 
Iowa. 


Orthopedic Cake of Convalescent Poliomyelitis. Report of 63 Cases One Year 
Following Acute Onset. W. Vernon Newman. Southern Medical Journal, 
XXXII, 900, 1939. 

This is a report on sixty-three cases one year following the acute attack. No new 
method is offered, but rather a modified application of existing plans is suggested. 
Many patients show marked loss of weight. As nutritional improvement and functional 
improvement go together, great care should be taken to build up the nutritional state of 
the patient. The author recommends prolonged rest in circular plaster casts. The 
casts are not applied until the acute symptoms have subsided, usually at the end of from 
two to three weeks. The casts are changed at three-month intervals, on account of in- 
crease in weight and size of the limbs. Prolonged fixation does not result in joint stiff- 
ness. Braces are used after 50 per cent, of function has returned to the muscles. The 
average time in the cast was from two to twelve months, and braces were used for an 
additional period of from two to six months. Hydrotherapy is preferred to any other 
form of physical therapy. It can be carried out in the family bath tub. A table is given 
showing results. — Fred G. Hodgson, M.D., Atlanta, Georgia. 


A Method of Application of Skeletal Traction for Treatment of Contracture 
of the Knee. D. H. O’Donoghue. Southern Medical Journal, XXXII, 1023, 
1939. 

A Kirschner wire is inserted through the crest of the tibia at its proximal end. Verti- 
cal traction is obtained by suspension to an overhead bar. Another Ivirschner wire is 
inserted through the os calcis, and horizontal traction is applied. The exact amount of 
weight varies with the individual case. 

Nine cases are reported. There were few complications and no unfortunate se- 
quelae. One case was a failure, due to non-cooperation on the part of the patient. Fred 
G. Hodgson, M.D., Atlanta, Georgia. 


The Conservative Treatment of Congenital Club Feet in Infants. L. Stanley 
Sell. Southern Medical Journal, XXXII, 1199, 1939. 

The method is essentially the same as that of Dr. J. H. Kite. One difference is that 
the author uses an adhesive shellac or compound tincture of benzoin beneath the cotton 
flannel and carries the cast from the toes only as high as the knee. He ignores any torsion 
of the tibia and, if necessary, corrects this by osteotomy after the foot deformity has been 
overcome. A table of the results of this method in seventy cases is included.— Fred G. 
Hodgson, M.D., Atlanta, Georgia. 

VOL, XXII. NO. 2, APRIL 1940 



520 


CURRENT LITERATURE 


Pathology and Operative Correction of Finger Deformities Dee to Injuries 

and Contractures of the Extensor Digitorum Tendon. Emanuel B. Kaplan 

Surgery, VI, 35, 1939. 

The author describes in detail the anatomy and physiology of the finger tendons anc 
notes several errors in the description given in standard texts. He discusses four path- 
ological conditions in the light of these anatomical researches. 

1. In Dupuytren’s contracture he finds that the finger flexion is due to contracture 
of the longitudinal pretendinous bands of the palmar aponeurosis, which insert into the 
lateral bands of the extensor apparatus and not into the periosteum of the phalanges. 
He considers it important in the operative excision of the contracted fascia to remove the 
longitudinal pretendinous bands of the palmar aponeurosis from the palm of the hand 
and from the fingers, and especially to separate these aponeurotic expansions from the 
lateral bands of the extensor tendon. 

2. A study of mallet or baseball finger resulted in the finding that the pathology is 
a tear in the extensor tendon at the middle or distal third of the middle phalanx and not at 
the base of the distal phalanx. For repair of such a tear, a U-shaped incision, with the 
free end of the flap at the level of the proximal interphalangeal joint, is used. 

3. A deformity described as hyperextension of the proximal interphalangeal joint is 
believed by the author to be due to a tear of the lateral ligaments of the proximal inter- 
phalangeal joint with resultant dorsal dislocation of the lateral bands of the extensor 
tendon. He recommends operative repair of the lateral ligaments through two laterally 
placed incisions. 

4. An injury described as “buttonhole tear of the extensor apparatus" results in 
flexion deformity of the proximal interphalangeal joint and extension of the distal phalanx 
at the distal interphalangeal joint. Correction is obtained by suturing the lateral bands 
together over the dorsum of the middle phalanx. 

The article is well illustrated; the anatomy and operative technique are desciibe m 
detail; and surgeons dealing with finger injuries should read the article in its entirety. 


Lesions of the Intervertebral Disc and Ligamentum Flavum of the Lumbar 

Vertebrae. An Anatomic Study of 75 Human Cadavers. Thomas or\u z. 

Surgery, VI, 410, 1939. 

The author examined the lumbar spines of seventy-five adult male human ea avera, 
aged forty-five to eighty years, with particular reference to the intervertebra iscs an 
ligamentum flavum. Narrowing of the lumbosacral disc was found in fifty specimens. 
The disc between the fourth and fifth lumbar vertebrae was narrowed in thirty six s I ,ecI 
mens; between the third and fourth lumbar vertebrae, in twenty-seven specimens, 
between the second and third lumbar vertebrae, in nineteen specimens. Theie v> ei e a 
ciated lipping and spur formation of the adjacent margins of the vertebrae. 10 1 
of the intervertebral disc into the vertebral body (Schmorl's nodules) were oun i ^ 
third lumbar vertebra in six specimens; in the fourth lumbar vertebra, in four specim ^ 
in the fifth lumbar vertebra, in two specimens; and in the first sacral ve ^ e _ ra ' '. acra | 
specimen. Anterior spondylolisthesis of the fifth lumbar vertebra on t ie rs ^ 
vertebra occurred in two cases; of the fourth lumbar vertebra on the fifth urn a r > ^ ^ 
cases; of the third lumbar vertebra on the fourth lumbar, in one case, n non ^ en j 0 f 
cases was there abnormal tension on the caudal nerve roots. Posterioi disp a 
the fifth lumbar vertebra on the sacrum was found in nine specimens, the isp ^^ er j or 
amounting to from two-sixteenths to four-sixteenths of an inch. Uni a era ^ ^ 
herniation of the intervertebral disc was demonstrated in four cases: in one, e 
second and third lumbar vertebrae; in one, between the third and fourt i um “ ^ 

brae; in one, between the fourth and fifth lumbar vertebrae; and in one, arising 
lumbosacral disc. Posterior bulging of the annulus fibrosus of the disc ac ™ ss ^ ] um 
width without true herniation was found in twenty-one instances betu een > e | uriJ bai 
bar and first sacral vertebrae; in nineteen instances, between the fourth an 
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\( Hi bi.io. m min' ni-l.im i", betwi cn llio tlimi anil fmutli lumlur ve rtebrae; ami <m.e 
between the -emiul and third lumbar \eitebrae. In mi m-tame m the, -eric- wa- a 
-)nnal mtve unduly eonipu— rd either within the -|>m:il eanal nr at its exit through the 
intr rxeitehial foianu n. 

In nine mstame-, the ln-tonr- of the ea-e- were leviewul and were negatiw- for 
maik.d bueh.iehe or the -eiatie-pain -xmliome. The author inea-uied the (hiehm— of 
the hg.imcntum lLivum and found that it varied between one and live-tenth- and -i\ 
millimeter-, with an uxcr.ige of three and -i\-tenth- millimeter-. In no ra-e did the 
lit: mu iitwin flax tun -eent to exert undue jire-.-ure on the i undid nerve root-. There w i- 
.ipl’ari nt foiward bulging of the hgamentum flavum, whieli eon-tneted the intervertebral 
foramen betwien the fifth lumbar and fit-t -aeral xerteluae m four -jieeunen- on the 
riftht -ide and m three -penmen- on the left, and between the fouitli and fifth lumbar 
xeitebiae in two -penmen- on the light -ide. Tin- bulging wa- found to be due to ad- 
\ amed marginal piobferation of the articular faeet and not to bypeittopliy of the overly- 
ing lig imeiiltim flavum. 

The author umeluded that po-terior piotm-ion- of the mterveitehial th-e mav he 
.i>\ mptoinatie and xet large enough to pioduee defect- in the intia-pmal column of air or 
lodl/ed oil. 


Attn. Tit vt xtu it* Di-i.tx utox or mi: Tendon or rue f.o.\G limn or hie Bicep- 
Bh\< mi. A Kei-oht or Six Ct-t- wiru OeEimivE Findings. Leioy G. Abbott 
and John B. de C. M. Saundei- Suujcnj , \T, S17, 1039. 

The nut hoi - repot t m detail -ix ea-e- of dislocation of the biceps tendon. In each 
in-tame the di-loiution followed immediately aftei a definite tiauma, and theie was 
complete dt-ubihty of the affected -houldei with accompanying patn and swelling on the 
antenor a-pect of the joint. 'Phcie was limitation of motion of the shoulder in forwaid 
flexion and abduction, and there wu- pain on foieed supination of the foieann against 
re-i-tamo, the elbow being held in flexion. Tenderness was elicited on palpation over 
the bicipital groove, and thete was a definite -napping sensation on abduction and ex- 
ternal rotation of the shoulder. 

In each case opctation disclosed a displacement of the tendon ovei the lessei tubeios- 
lty. The autlioi- iccoinmend opeiation in eveiy case with fixation of the tendon in the 
groove, or in tlio.-e eases m which theie is concomitant luptuie of the musculotendinous 
cuff of the capsule, icplacement of the tendon, and lepair of the loof of the groove by 
fascia. 

Theie is a caieful review’ of the hteratuie on the subject with a discussion of the 
pertinent anatomy and physiology. 

The Fonw vtio.n or Ganglia and Cysis or the Menisci op the Knee Observations 
on the Golgi Apparatus E. S. J King. Surgery, Gynecology and Obstetrics, 
LXX, 150, Feb 1940. 

The water’s theoiy is that ganglia and cysts of the menisci are the results of cellular 
activity and are not ai eas of degeneiation. This is show n through special staining of the 
Golgi apparatus of these cells. It is demonstrated that there is liypei trophy of the Golgi 
apparatus in all instances. In a degenerating area the Golgi apparatus is knowm to dis- 
integrate, which is not the case heie. The mucoid content of the cysts is a pioduct of the 
secietoiy activity of the cells. The characteustics of the Golgi apparatus are thoroughly 
discussed and well illustrated by photomiciogiaphs — Richard McGovney, J I.D., Santa 
Barbara, California 

Treatment of Fractures of the Shaft of the Humerus by Hanging C \st. John A. 
Caldwell Surgery, Gynecology and Obstetrics, LXX, 421, Feb. 1940. 

Fiactuies of the shaft of the humeius piesent special problems because: (1) the 
humeius is the most freely movable long bone, (2) its function is that of a lever with 
angle stiess, and (3) m the vertical position the axis is influenced by gravitj’ alone. 
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Two fundamental types of treatment — rigid immobilization and some form of trac- 
tion in the long axis — with their advantages and disadvantages are discussed. The latter 
type is preferred and is obtained by application of a plaster cast from the wrist to the 
axilla with the elbow at 90 degrees of flexion and the forearm in mid-pronation. A wire 
loop, incorporated near the distal end, serves as a sling holder. If the fracture is high, 
some abduction is obtained by padding the inner aspect of the elbow. If for some reason 
the patient cannot be ambulatory at first, balanced traction in bed with the arm in 45 
degrees of abduction and the elbow flexed at 90 degrees is started. Later the hanging 
cast is applied. The patient should avoid resting on the elbow and should sleep with the 
shoulders elevated. Rotation of the humerus is started in ten days and abduction, with- 
in the limitation of pain, in two weeks. Union is usually complete in eight weeks. Ab- 
duction function is delayed no longer than in aeroplane-splint treatment. 

Only one case of non-union was encountered in 108 cases; eighty-five patients showed 
good union and function, and six mere had good function with poor position. — Richard 
McGovney , M.D., Santa Barbara, California. 


Hip Arthroplasty, with Vitallium Cap. Kellogg Speed. Western Journal of Surgery, 

Obstetrics and Gynecology, XLVIII, 101, Feb. 1940. 

Arthroplasty of the hip by the use of a vitallium cap, properly fitted over the pre- 
pared femoral head according to the technique of Smith-Petersen, is excellently illus- 
trated and described. The results of two recent cases are analyzed. 

The author believes that this method of arthroplasty is a definite advance over previ- 
ous methods and sees the possibility of its being extended in modification to the shoulder 
joint, the head of the radius, and possibly other joints. — F. Harold Downing, M.D., Fresno, 
California. 


Chondrodystrofhia calcificans congenita. Erich Kampf. Zeitschrift fur Kinder - 

heilkunde, LXI, 124, 1939. 

The author describes a variety of chondrodystrophy which he calls “chondrodys- 
trophia calc'ficans congenita”. He reports the case of an infant, three months old, who 
presented flattening of the skull and shortening of the left femur and humerus, although 
both arms were rather short. The roentgenographic findings were remarkable in that 
many kernel-like calcified deposits were seen in the shoulder, elbow, hip, and knee joints. 
The vertebrae also showed these calcified deposits about their epiphyses. There was 
also epiphyseal distortion. This is a case of typical foetal chondrodystrophy, with t e 
short plump bones showing dense cortices and thinned-out marrow and the unusua 
kernel-like ossified cartilaginous bodies. Theautbor cites Dietrich’s explanation foi t is, 
namely, cartilaginous destruction with replacement by connective tissue and deposi 
tion of calcium. There is no disturbance in the periosteal ossification. A. I ■ B icc cn, 
M.D., Iowa City, Iowa. 


Uber die Osteochondritis ischio-pubica (Ischiopubic Osteochondritis). 1 1C 1 
Wilken. • Zeitschrift fur Kinderheilkunde, LXI, 127, 1939. ^ 

The author reports a case of ischiopubic osteochondritis. There are only a ®' s sU _ 
cases recorded in the literature. The clinical picture is that of involvement o ie 1 ^ 
The disease occurs between the ages of eight and twelve. Locally there is tenderness ov^ 
the pubis or ischium, occasionally accompanied by redness or swelling. oen ge 
graphic examination rules out hip disease. In the roentgenogram a roun *"?. ’ 

about the size of a cherry, is noted on the boundary between the pubis an t ie i~c i 
Pathologically this is a disturbance in the ossification center between the pu is an 
ischium. Van Neck found this to be a true osteochondritis. The condition heals in 
cases without any especial treatment. — A. I. Blieden, M .D., Iowa City, owa. 
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On: l)iMnn:.\TK.\s[()\ ix i»eii Bkhanoluno deb Fhakturen, Luxationen und Kon- 
TH \C I VIIKS Mir HEMJNDEKER BehOcKMUHTIGUNG DER IvOMPLlKATIONEN (Wire 
Extension in the Treatment of Fractures, Luxations, and Contractures with Special 
Reference to Complications). II, J. Lauber, B. Klapp, und M. Siuts. Zenlralblatl 
fur Chirurgic, LXVI, 22G5, 1939. 

The article is based on eleven years’ experience in the treatment of 796 patients, in 
which wire extension was employed S12 times. In one case only was there a complica- 
t ion (osteomyelitis). If other authors report unsatisfactory results and the development 
of osteomyelitis, following this method, insufficient wire fixation is probably the cause. 
(The great advantage of wire extension over extension with adhesive tape is the avoidance 
of dccubiti and skin lesions.) Wire extension is believed to be as efficient as or even 
better than open osteosynthesis, because the latter retards normal callus formation, 
creates greater opportunity for infection, and requires considerable experience on the 
part of the surgeon. — Ernest II. Bcthnann, M.D., White Plains, New York. 


Hrkahuu.ngen DEI deh Luxation nr> Radiuskoppchens jugendlicher Gelenke 

(Experiences with Luxation of the Head of the Radius in Young Persons). Walther 

Muller. Zcntralblatl fur Chirurgic, LXVI, 2319, 1939. 

In cases of early luxation of the radius, there is an increase in length, due to the 
absence of pressure normally exerted by the adjacent bones. In cases of resection of the 
head of the radius, on the contrary, there occurs a hypertrophy of the distal end of the 
radius with a resultant disproportion between the length of the ulna and that of the 
radius. Therefore, resection of the head of the radius is contra-indicated especially in 
children. The following method is recommended for reduction of older dislocations of 
■he proximal end of the radius: incision over the elbow joint in front of the head of the 
i adius, blunt distraction of the muscles, and reposition of the head of the radius after 
i, -ision of the joint capsule. In order to secure the correct position, the author carries 
two silk threads around the neck of the radius; the ends of these threads penetrate the 
dorsal joint surface near the olecranon. After closure of the anterior wound, the threads 
ure knotted over a well-padded sterile wooden peg, thus preventing further slipping of 
the radial head. This temporary fixation is removed after three weeks. — Ernest 11. 
Brtlmann, M.D., White Plains, New York. 
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